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INTRODUCTION. 

H E Great Mr. Adehfon> (whofe Memory will 
ever be rever'd by the Learned and Curi- 
ous Part of Mankind, for the excellent 
Leflbns he has given to the World) a- 
mong other inftructive Pieces, has Co beau- 
tifully reprelentcd fbme of the Remarka- 
bles in Nature's Works; that it is realbnable to believe a 
Continuance of his Life would have furnHh'd us with fiich 
a Natural Hiftory, as would have been ufeful to Men of 
all Kinds of Learning. 

This Learned Gentleman, in his Spectator, N° in, 
gives us his Opinion concerning Natural Hiftory, in the 
following Words. 

* I could with our Royal Society would compile a Body of 
• Natural Hiftory, the beft tbat could be gather'd together 
' from Books and Oblervations. If the feveral Writers a- 
1 mong them took each his particular Species, and gave us a 

<di- 
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* diftnct Account of its Original, Birth, and Education, its 
1 Policies, Hoftilities, and Alliances, with the Frame and 

* Texture of its inward and outward Parts ; and particularly 

* thole which diftinguim it from all other Animals; with 
e their peculiar Aptitudes for the State of Being, in which 
x Providence has placed them ; it would be one of the beft 
' Services their Studies could do Mankind, and not a little re- 

* dound to the Glory of the All-Wife Contriver. 

I am proud to own in this Place, that it was Mr. Addifon 
who firft gave me this curious Thought, and lead me to the 
Composition of the following Treatife, which, however I 
have been fortunate in putting together, I can venture to af- 
firm it confifts of Truth fo far as I have mention'd any thing 
upon my own Knowledge. But as the World, in Caies of 
this Nature, is commonly jealous of the Fads related, I have 
here given my Reader an Opportunity of lurvcying the feve- 
ral Curiofities I have mention'd, by directing him to thole 
Cabinets where each refpective Subject is lodg'd. 

It is not to be expected, that in a Work of this fmall Vo- 
lume, I can give a full Relation of the Exteriour and Interi- 
our Parts of Bodies ; nor can it be iuppofed that even it could 
contain the Names of every different Mineral, Plant, or Ani- 
mal that is commonly known ; for it is true (as Mr. Addtfpn 
obierves in the above-mention'd Paper) 1 That a Natural Hi- 
' ftory, after all the Difquifitions of the Learned, would, be 

* infinitely fhort and defective. Seas and Defarts hide Mil- 
' lions of Animals from our Obfervation ; innumerable Artifi- 

* ccs and Stratagems are acted in the howling IVildernefs, and 

* in the great Deep, that can never come to our Knowledge. 

* Befidcs that, there are infinitely more Species of Creaturesj 

1 which 
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' which are not to be feen without, nor indeed with the Help 
4 of the fineft Glares, than of fuch as are bulky enough fox 

* the naked Eye to take hold of. However, from the Con- 

* fideration of fuch An'tmah as lie within the Compafs of our 
' Knowledge, we might eafily form a Conclufion of the reft, 
4 that the fame Variety of Wifdom and Goodnels runs thro' 
' the whole Creation, and puts every Creature in a Condition 
c to provide for its Safety and Subfiftance in its proper Sta- 

* tion. 

From this ufeful Plan for Natural Hiftory, I have endea- 
-rour'd to lay the Foundation of my Building, and (hall ac- 
count my felf happy enough, if among the Parts I have 
touch'd upon I have hit on any thing new and ufeful : 1 mall 
then be encouraged to proceed in my Obfervations and Ex- 
periments, and do my Part towards raifing this noble Stru- 
cture. In the mean while defiring the Curious- will* affift all 
they can, in collecting fuch Natural Materials, as may con- 
tribute to advance fb beneficial an Undertaking. 
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C H A P. I. 

Of the mofl remarkable Appearances in Earths 
and Mineral Bodies. 

N this Chapter I propofe to treat of Earths 
and M'meral Bodies, foppofing them to fub- 
fift much longer without any confiderable 
Alteration of Parts, than any other of the Cre- 
ated Bodies. Vegetables, Animals, and InfeBs 
have refpe&ively their Modes of Growth ve- 
ry different from one another, each of them 
undergoing vifible Alterations till they are perfect j but Earths 
and Mineralhodies require Length of Time to perfecl: thcmfelves 
in their refpe&ive Stations: Which time of their Tendency to 
Perfection I fhall, for the Eafe of fome of my Readers, call the 
Time of their Growth. 

What I fhall here call Earth is whatever Soil I find in the Su- 
perficial and Second Strata, fuel* as may be ufed for the Propa- 
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gation of Vegetables; perhaps in fome Cafes we may even ufe 
the third Stratum for the Profit of Plants; but all the Stra- 
ta below this I {hall fuppofe are fo many Beds of Mineral Matter, 
either in a Hate of Solution, or Confolidating, or die harden'd 
as much as they ever will be. 

It would be tedious to enumerate every Particular which might 
be obferv'd in all the Earths that are ufed for the Produ&ion of 
Vegetables; there are undoubtedly many thoufand different Mix- 
tures, which have either been made designedly, * or have hap- 
pen'd by Accident. It will fuffice for my prefent Purpofe to di- 
ftinguilh them under three General Heads, is Sand, Loam, and 
Clay, for all Earths are in fome degree or other partaking* of 
thefe ; and it is my Opinion that they all originally were made 
up of Sandy Particles, but varyM only in their Powers, by mix- 
ing with Liquids of different qualities, (that is) fuch as arc A- 
quaousy f^i/cous, and Oleaginous, 

The Particles of Sand which compofe Earth are not all of the 
fame Dimenfions;- fome are big enough to be obferv'd diftinctly 
by the naked Eye, while others are foarcely to be difcern'd with 
the Microfcope, yet every one of thefe Parts, however (mall it 
is, may (I foppofe) lofe of its Bulk and Weight, or add to both, 
by being expoled to different Degrees of Heat; and fo confe- 
quentry when many of them are united, that united Body will 
itill maintain fo much of the natural Difpofition of the Parts it 
was compofed of, that a certain Degree of Heat would have the 
fame Effect upon it, that it would proportionably have upon the 
leaft Particle of its Compofition ; for even a Diamond^ which is 
the hardeft Gem known in the World, will lofe a Share of its 
Weight by means of a powerful Burning-Glafs ; an Inftance of 
which we find in Phil. Tranfaft'tom N° 360, where m the Ac- 
count of Experiments try'd with Mr. VtUett€% Burning Concave 
in June 1718, by the Reverend Dr. Harm and Dr. Defagul'ters, 
we find that a Diamond weighing 4 Grains, loft foven Eighths 
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of its Weight, an Emerald was melted into a Subftance like a 
Turquois Stone, the dsbeftos feem'd condenfed a little in i$ 
Seconds, but it was then fbmething cloudy: Mr. Filiate fays' 
that the Glafs ufually calcines it. King IVtlliam 1 * Copper Hal£ 
penny melted in twenty Seconds, Silver Six-pence in feven Se* 
condsandahalf, Tin meltedin three Seconds, Caft Ironinfixteen 
Seconds, Slate in three Seconds, Tile in four Seconds, and vi- 
trified thro* in eighty, Bone calcined in four Seconds, and vi- 
trified in thirty three, Calculus Humams calcined in two Se^- 
conds, Talk began to calcine in forty Seconds, and a Foflile 
Shell in (even Seconds, Chalk fled away in twenty three Seconds. 
N. B. Mr, Vilictte'f Mtrgur is a Concave of forty feven Inches 
wide, and ground to a Sphere of feventy fix Inches radius, 
fo that its Focus is about thirty eight Inches diflant from the 
Vertex of the Glafs, 
From whence it appears, that every Mineral or other Body, as it 
is more or lefs confblidated or hardned, is more or left fubjeft 
to the Impreffions made by Heat or Cold ; and this I mention 
the rather, becaufe I would offer the Query, Whether if thefe 
Parts of Sand, Qfc. being fubject to dilate or contract, may not 
by means of their Pores receive a kind of nourifhing or impro- 
ving Juice from the next neighbouring Liquid, and by that pelp 
in a long Series of Years fwell and become larger than we might 
fuppofe them at firft? If this were allow'd, we might then fup- 
pofe Mineral Bodies had a kind of Growth, and we might even 
hope to difcover the Mode of Generation of Minerals or Stones ; 
which Work, I am infbrm'd, the Celebrated Malpigh 'ms had be- 
gan. 

But further j take three Pound of Sand in three feveral Parcels, 
well (hyd, and make each Pared into a Pafte, the firft with 
common Water, the fecond with fome Vifcous matter, inch as 
a Solution of Soap and Water, or a kind of Liquid Soap, and 
the third with Oyl, and lay them for fome time expofed to the 
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Sun,- the Sand and Water, as it dries, will fall to pieces, or (e- 
parate with a fmall breath of Air j the Soap and Sand will be 
more retentive, and will not fcparate without (bme difficulty; 
and the Oyl and Sand will be baked fb hard, as to require a con- 
fiderable Force to divide its Parts from one another. 

1 fuppofe then that the three kvcral Soils I have mentioned, 
viz. Sand, Loam, and Clay, are all of them compofed of Sandy 
Particles, but differently mixt with Liquids analogous to thole I 
have mentioned, and by that means are more or lels binding. 

All kinds of Sandy Sod arc nouriftfd with Watery parts. 

Loam mixt with fome V^tfcom Liquid, and therefore more 
binding than Sand. 

Clay mixt with Oily Parts, and therefore more binding than 
Loam. 

And I the rather believe this, becaufe Water cafily penetrates 
the Loam, and the vilcous Parts in it may be wafh'd away with- 
out difficulty; but Clay is more ftubborn, and refifts the Water, 
which (eems to demonftrate that the Parts it is compofed of are 
bound together by fomewhat Oleaginous. 

Chalk I take to be a certain degree of Clay whofe Parts are 
more ripened ; and Marie to be fome undigefted Matter, which 
length of Years would ripen and confolidatc. 

1 oblerve that neither Earths or Minerals are always conftant, 
with regard to the Depth and Situation of their Strata, as we 
may lee in feveral Accounts (ent to the Royal Society by fome of 
their Ingenious and Learned Members. In Phil. Tranf. N ° 336, 
Mr. Lettyplace Beliefs gives us the following Account of the 
Strata of Earth, Stone, &c. found in a Cole-Pit at the Weft 
. End of Dudley in Stafford/hire. 

The firft Stratum immediately under the TurfF, a Yellowilh 
Clay four Foot thick. 

The fecond, A Bluetfh Clay, five Foot thick. 



The 



Digitized by Google 



W O R K S Of N A T V R E. y 

. The third, A Blueifh hard Clay, called Chinch by Miners; 
it is one of the certain Signs of Coal. This Stratum is twenty 
four Foot thick. 

The fourth, A Blueifh fort Clay, nine Foot thick. 

The fifth, A fine-grain'd Grey Stone, which is found infomc 
Pits only, four Foot. ; 

The fixth, A Clay almoft like the firft, but whiter, twenty 
one Foot. 

The fevcnth, A hard Grey Rock, feventy five Foot. 
The eighth, A Blue Clunch, likeN°3, five Foot. 
The ninth, A Black Subftance, call'd the Dun Row Batt, one 
Foot. 

. The tenth, Coal, call'd Bench Coal, three Foot. 

The eleventh, Coal, call'd Slipper Coal, lefs black and fhi- 
nmg than the former, three Foot. 

The twelfth, Coal, call'd Spin Coal, more black and mining, 
four Foot. 

The thirteenth, A Coal by the Miners call'd Stone Coal, like 
Canal Coal, four Foot. 

N. B. Thefe Strata of Coal have, between each of them, a Batt 
as thick as a Crown Piece. 

The fourteenth, A Black Subftance, call'd Dun Row Batt, 
the fame with N° q, one Foot. 

The fifteenth, A hard Grey Iron Oar, call'd Dun Row Iron 
Stone, one Inch thick. 

The fixteenth, A Blueim Batt, (in which lies the following 
Iron Stone) call'd the White Rtw, three Inches. 

The feventeenth, A hard Blackim Iron Oar, lying in fmall 
Nodules, having between them a white Subftance, and therefore 
call'd by the Miners fVhite Row Grains, or Iron Stone, one Foot 
three Inches. 

The eighteenth, A hard Grey Iron Oar, with fbme white 
Spots in it, call'd tie Midrow Grains, two Inches. 
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The nineteenth, A Black fiflile Subftance, calTd GitblmBatt, 
^wo Foot. 

The twentieth, A hard Blackifh Iron Oar, with white Spots 
in it, call'd the Gubtm Iron Stone, nine Inches. 
- The twenty-firft, A Batt, in fubftance much like that in 
N° 19, one Foot fix Inches. 

The twenty-fecond, A hard Grey Iron Oar, call'd Cannoc, or 
Cannoc Iron Stone, fix Inches. 

The twenty-third, A Batt fomewhat harder than N f n, 
one Foot. 

The twenty-fourth, A dark Grey hard Iron Oar, call'd Rub- 
ble Iron Stone, fix Inches. 

The twenty-fifth, The Table Batt, next under the Rubble 
Iron Stone, two Foot. 

The twenty-fixth, A CoarCc Coal, call'd Foot Coal, one Foot. 

The twenty-feventh, A Black brittle finning Batt, fix Foot. 

The twenty-eighth, The Heathen Coal, fix Foot. 

The twenty-ninth, A Subftancc like CoarfeCoal, by the Mi- 
ners call'd a Batt, one Inch. 

The thirtieth, The Bench Coal, two Foot. 

The thirty-firft, A Batt, fix Inches thick. 

This is as low as they generally dig, tho' there is a CoarfeCoal 
under this. We are to remark, that thofe Subftances which di- 
vide the Strata of Coals and Iron Oars, are call'd Bans by the 
Miners; they are generally black, confiding of a Matter pecu- 
liar to themfelvcs, and are of a Texture neareft like Marie, tho* 
ibme of them are fllfilc, and others have a. Subftancc not uolike 
Coal, mixt with them; it appears from hence thac this Coal 
Mine is one hundred eighty eight Foot and a half deep. 

The other Account is of the Strata obferv'd in the Coal 
Mines of Mendip in Somerfetfbire, and communicated to the 
Royal Society by Dr. Welfted, in a Letter to him from John 
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Strachey, Efq ; and infcrtcd in Phil. Tranf N a 360, in which 
we may obfervc that the Situation of the Strata are very diffe- 
rent from thofe in the Coal-Mine at Dudley above-mention'd. 
*■ We find in the digging for Coal about Mendip, (ays our Au- 

* thor, the Surface is moftly a red Soil, which under the firft or 

* fecond Spit degenerates into Malm or Loam, and often yields 
' a Rock of reddim Fireftone, till you come to four, five, or 
€ many times twelve or fourteen Fathom deep, when by degrees 
' it changeth to a grey, then to a dark orblackifhRock, which 

* they call the CoaJ Cltves y thefe always lie (helving and regular 
' as the Coal doth: But in thefe Parts they never meet withFire- 

* (lone over the Coal, as at New caftle and in Stafford/hire $ thefe 
' Clives vary much in Hardnefs, in (bme Places being little 
' harder than Malm or Loam, in others Co hard, that they are 
( forced to (plit them with Gunpowder j fb likewife in Colour, 
' the Top inclining to red or grey, but the nearer to Coal the 
' blacker they grow,- and where-ever they meet with them, they 

* are (ure to find Coal under them. The firft or uppermoft Coal 
c Vein at Sutton is call'd the Stinking Vein, it is hard Coal for 
( Mechanick U(es, but of a (ulphurous Smell. About five Fa- 

* thorn and half (feldom more than feven Fathom) under this, 

* lies another Vein, which from certain Lumps of Stone mix'd 
' with it, (like iCaput Mortmm not inflamable) call'd Cats-bead, 
' they call the Cat-head Vein. About the (amc Depth again un- 
' der this lies the three Coal Vein, Co call'd, became it is divided 
' into three different Coals; between the firft and fecond Coal ii 
1 a Stone of a Foot, in (bme places two Foot thick ; but the mid- 
' die and third Coal fecm placed loole on each other, without 
' any Separation of different Matter. 

* Next under the three Coal Veins is the Peaw Fein Co call'd, 

* becaufe the Coal is figured with Eyes refembling a Peacock's 
' Tail, gilt with Gold, which Bird in this Country is call'd a 
' Peaw. The Cliff over this Vein is variegated with Cockle- 
shells 
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1 Shells, and Fern Branches, and is always an Indication of this 

* Vein ; under this again between five and fix Fathom lies the 

* Smiths Coal Vein, about a Yard thick, and near the fame 

* Depth ; under that the Shelly Vein ; and below that a 
''.Vein of ten Inches thick, which being little valued, has not 
.'.been wrought to any purpofe. Some (ay there is alio another 
f under thelaft, but that has not been proved within Man's Me- 
c mory. At Faringdon, which lies four Miles diftant from the 
t Mines of Sutton, the Strata agree in all Parts. ! ^ 

1 Between Faringdon and High Littleton the fame Veins feerrt 
' to retain their regularCourfe; but at Littleton their lowcft Vein 

* is the beft Coal, which at Faringdon proves fmall. 

' The fame Veins are found again in the Parifh of Stanton 
} Drew, a Mile diftant from Sutton, only at Stanton they have 

* little of the red Earth or Malm on the Surface, but come im- 
1 mediately to an Iron Grit, or grey Tile-ftone, which is a fore- 
1 runner of the Coal Clives. 

' Now as Coal is here generally dug in the Valleys, fo the 
€ Hills (eem alfo to obferve a regular Courle in the Strata of 
1 Stone and Earth found in their Bowels j for in thefe Hills (I 
4 mean thofe only that are difpers'd between the Coal Works 

* above-mention'd) we find on the Summits a Stony Arable mixt 
' with a (pungcy yellowifh Earth and Clay • under which are 
' Quarries of Lyas y in (evcral Beds, to about eight or ten Foot 
1 deep.; and fix Foot under that, thro' ydlowiCh Loam, you 
! have a blue Clay inclining to Marie, which is about a Yard 

* thick j beneath this is a Yard of whitifh Loam, and then a 
' deep -blue Marte, foft, fat, and foapy, fix Foot thick, only at 
' about two Foot thick it is parted t>y a Marchafite, about fix 

* Inches thick j it is to be noted that thefe Beds of Stone and 

* Marie run horizontal, whereas the Strata of Coal run (lope*- 

* wife,' As it is very well reprefented in a Copper- Cut prefix'd 
to this Tranfa&ion, which I refer my Reader to, as well as the 

other 
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other curious Parts of that Epiltle, which tho' they are not im- 
mediately ufeful to me in this Defign, are nevcrtheleft very well 
worth any one's while to read. 

From thefe two Accounts, without enumerating the feveral 
Relations we might have recourfe to, we may fatisfy our felves, 
that the feveral Strata of Earths and Minerals in Coal Mines, 
found in feverat Parts, even of Britain , are not always conftant 
and agreeable one to another ; and undoubtedly, when we dig 
for Tnty Lead, or Copper, the Strata found in thofe Mines do 
not lie regularly the fame in one County that they do in ano- 
ther: And even the hardeft of them, at this Day, Were once no 
more than thin Mud little denfer than Water j fo that Bodies of 
no more weight than Shells, or Teeth of Fifties, would fubfide 
themfelves down to the bottom, or lodge themfelves in it: We 
have Inftances enough to prove this from the many kinds of 
Shells, Fiih-bones, Bits of Plants and Animals found even in 
Bodies as hard as Marble, and almoft every Quarry of Stone ; 
which Shells, &c. could never have been there, if the Marble 
and other Stones they are found in had always been of the fame 
Hardnefs. 

But there remains a great Difficulty to determine, (/. e.) the 
length of Time neceffary to ripen each refpe&ivc kind of Mud, 
(6 as to bring it to theHardneis of Marble, Freeftone, Fireftone, 
&c. But if we examine the Account Cent to the Royal Society a- 
bout four Years fince, of a live Toad that was cut out of the 
middle of a Block of hard Stone, we may reafonably imagine, 
that fort of Stone could not be longer than an hundred Years, 
from its date of Mud, to the time it was taken out of the Quar- 
ry, without we fuppofe that a Toad can live longer than an 
hundred Years. We have indeed an Inftance of the fpeedy con- 
folidating of Sand, Lime, and Water made into a Mud or Mor- 
ter i and whether there may not be found fome kind of Liquid 
to mix with Sand and Lime, which will make them more bind- 

C ing, 
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ing, and expedite their hardning, I leave to the Architects to 
confidcr ; but they muft take this Thought along with them, 
that even fbme Waters are more petrifying than others ■> and 
that fbme kinds of Stone lying near the Surface are very hard 
when they are dug, but decay in a few Years when they are ex- 
pofed to the Air ; while others, which are (bfter in the Quarry, 
grow hard and firm prefently after they are taken out of it. 

Dr. Stukely, F. R. S. has very judicioufly given his Opinion 
of this Matter, in a Letter to the Royal Society, concerning an 
ImprcrTion of a Skeleton of a large Animal in a very hard Stone, 
calrd a blue Clay Stone, (uppofed to be dug out of the Quarries 
near Fulbeck. That Gentleman gives us, among other curious 
Remarks, the following Article : ' Sir Ifaac Newton's Doctrine 
of the Attraction of the Particles of Matter, according to the 
quantity of its Solidity, Proximity, and Surface, efpecially that 
it is infinitely greater in the point of Contact, upon which de- 
pends its Cohefion, and all the Varieties of Phyfical Action, 
will eafily direct us to a Notion of Petrifaction. We learn how 
a proper degree of Heat or Cold, Moifture, Motion, Reft and 
Time promote this Principle, from the common Experiments of 
Chryftallization, and freezing even before the Fire, and in ma- 
ny Chymical Mixtures. Whence we cannot be ignorant of 
Stone growing in the Quarries gradually, not by any fancied 
Vegetation, tho 3 there is fbmething like it in Corals, but ge- 
nerally by Appofition of Parts to Parts, as is notorious in the 
Fluors of fobterraneous Grots and Caverns; Co that we have no 
reafbn to doubt, but what was Clay, Sand, or Earth, three 
thoufand Years ago, may now be Stone or Marble, according 
to the proportion of Concurrence of fuch mention'd Caules.' 
The reft of this ingenious Letter may be feen in Phil. Tranf. 
N° 360. 

In the abovc-mention'd Accounts of the Strata we find fome 
Veins here and there of Metalkk matter, as Iron Ore, for Ex- 

ample: 
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ample : Now whether at the retreating of the Waters to their 
appointed Bounds after the Deluge, thefe Metalick Bodies were 
equal in Quantity and Perfection, as we find them now-a-days 
is a Query worth examining: Or whether from a few Particles 
or Seeds of Metalick. Bodies falling into a proper Nidus they en- 
creas'd or enlarged, or elfe, may we conje&ure? That Parts of 
different Forms happening to mix with one another, agreeable 
to fome Law of Nature, might with, or without the Affiftance 
of fome proper Liquid, frame a Body, which length of time 
mould ripen into a Metal; this, I think, deterves our Confide- 
ration. For my own part, I fuppofe that all the Metals, now 
redding in the Bowels of the Earth, were not always fubfifting 
in the ftate they are now in,- I imagine they are abundantly ih- 
creas'd fmce they were firft created, by means of Seeds, or fome 
method of Generating; and this, I think, is not more remote 
from Reafon, than once the Generation of Plants was thought 
to be ; and even from the firft Principle of the Produdion of 
Metahck Bodies, to their moft pefett State, I imagine they un- 
dergo various Alterations, and have different degrees of Ripenefs 
fomewhat analogous to the Changes in Infeftal Bodies; as for 
Example, Let us take out of twenty feveral Mines of one fort of 
Metal, which will yield Silver, an equal quantity of Ore, and re- 
fine every Parcel of that Ore diftindly, we mail hardly find two 
of thefe Mines produce the fame proportion of Silver, or contain 
the fame Richnefs one as the other, which I fuppofe happens 
becaufe one is in a riper State than the other ; perhaps that which 
is now Silver, was Lead, or fome other Metal, a thoufand 
Years ago. We may yet add to this another Queflion, Whe- 
ther a Metal once generated in the Bowels of the Earth may 
not be help'd in its Growth, or nourim'dmorc or lefs, by means 
of Juices (mixing with it) filtering thro' the Strata above it of 
various Textures and Depths; for I fuppofe, as the federal neigh- 
bouring Strata of Earths or Stone are varioufly compofed or- 
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,place J about the Vein of MetaUkk matter, Co the Juices or Liquids 
String thro' them arc of different Qualities, either nouriihing to 
the Ore when they mix with it, or deftru&ive to it: And I the 
rather embrace this Opinion, becaufc it does not feem difagreea- 
fele to what the Learned Dr. Woodward, F. R. S. has laid down 
in his Celebrated Natural Htftory of the Earth. 

I fuppofe likewife, that Gems, which are found in the Intervals 
or Cavities of the feveral Strata, proceed from certain Seeds, or 
fecundating Particles, of their rclpcdive kinds, which mixing 
with the Liquids continually filtring thro'the Pores of the fe- 
veral Strata, are by degrees brought into their Beds, (/. e.) thofe 
Intervals amongft the Strata, and are there Chryftallized, and 
I fuppofe grow larger as they receive additional Encreafe from 
the Corpufcules, which continually are convey'd by the Water 
into them, and become more ripe or perfect, as they have a 
longer (hare of time to lie there undifturb'd. From the Experi- 
ment made on the Emerald with Mr. PiBetfcs Burning-glafs, 
whereby it was changed into a Subftance like a Turouois Stone, 
and the other Obfervations there mention'd, we might alfo con- 
jecture, that every particular kind of Gem requires a different de- 
gree of Heat or Cold to bring it to its true Confiftency and Co- 
lour; and then we may fuppofe, that while any Gem is firfb 
forming, and confequently in a tender State, that then a little 
difference from the degree of Heat or Cold it naturally required 
would alter its Qualities ; but Nature feems to have a fpecial Re- 
gard to maintain them always in the fame Degree, without Al- 
teration, by placing them in the Bowels of the Earth, where 
(if I may fo lay) they always breath the fame conftant Air with- 
out Interruption. 

As for Pehles, Flints, and (uch like Stones, Dr. Woodward 
fcppofes them to have been all originally form'd and repofed in 
the Strata of Earth and Sand ; and even the Amber too, which 
that curious Gentleman makes a natural Fofjlle as well as the 
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reft; and the Reafoos he gives why we find fo many of them 
loofe on the Sea- {hoars, and on the Surface of the Earth, is, that 
by violent Warnings of Rains, and by the Sea or other Water 
beating upon the Shores, Cliffs or Lands, the Earthy Parts arc 
diffolvcd and carry'd away - y but the Pebles, Pyrtta, Amber, or 
other like Nodules, being hard, and not difloluble, and more 
bulky and ponderous, are left behind, diverted of their Tcrreftrial 
Covering. And indeed I do not find the Growth or Encreafe of 
fuch like Bodies can be accounted for any other way, n tTian by 
fuppofing them to have had their firft Being in the fec-wds of 
the Earth, where they might be regularly lupplied with Srery 
thing neceflary for their Conftruttion and Nourifhmentj alffa- 
gain, it is fo much more obvious, as we find every fort we can 
name, as well lying in Strata under Ground, as expofed upon 
the Shores and Surface of the Earth. And the Nourifhment and 
Difference of Colours given thefe Bodies, while they were lying 
and growing in their foveral Strata, 1 foppofe to be produced by 
a Caufe, nearly the fame of that which gives us the different 
Colours in the Leaves and Flowers of Vegetables ; the feveral 
Strainers or Veffels which compofe Plants, doing perhaps the 
fame Office that the feveral Strata of Earths do to Minerals or 
Metals ' t and as the different Juices pafling thro' the (everal Veins 
or Peds of Earth are alter'd by a fort of Filtration, and varied by 
mixing with fome Mineral Corpufcules, which would be latent 
without foch Afliftance ; fo thefe Juices differently ftrain'd thro' the 
feverai kinds of Earth, mixing with fome Vegetable Particles, 
which change their Qualities, produce difference of Colours in 
the Leaves and Flowers of the Plants they pafs through. 

And this is what I (hall venture to mention at prelent con- 
cerning Earths and Mineral Bodies, which, if my Conjectures 
are right,, have* kind of Growth, and even a mode of Genera- 
ting andlncreahngi and if once wehavefofficient Proof of thefe, 
we need not fcruple to allow them Life too, however flow itbe; 

thefe 
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thefe indeed have no Local Motion no more than Plants; but A- 
rtimals that have Local Motion are yet analogous to Plants inGe- 
neration and Circulation of Juices thro' their Bodies, and have 
Senfation more than Plants : Plants then wax. Local Morion and 
Senfation to be equal to Animals; but I fiippofe have only the 
Powers of Vifible Growth more than Minerals, and of being 
tranfplantcd from place to place, and yet retain the Power of 
Growth ; but where rauft we tranfplant the Earth to make it 
grow, or improve it ? 

. 

CHAP II 

Of the Coraline, Truffle, Fungus, 
Sponge, and fuch Bodies which pojfefs the 
firfi Degree of Vegetative Life, and are feemingly 
the Pajfage between Minerals and perfett Plants. 

IN the foregoing Chapter I take notice (as far as my Experi- 
ence will permit) of Mineral and Metallick Bodies, that they 
poflefs a certain Share of Life, or kind of Growth, whereby they 
attain to diftinft degrees of Perfection, as they have lain more 
or k(s time in their natural Beds the Stones which I have in the 
laft place taken notice of, have each, according to its Tribe, a 
Figure or Form, which diftinguimes it from one of another Clafs ; 
and the length of time which Nature takes to form them, gives 
them at leaft an equal (hare of time to remain unperifliable j fo 
it is likewife obfervable in Vegetables, that as they are more How 
of Growth, fo is their Remain of longer Duration ; but I con- 
ceive there is not in Nature any Vegetable Body which can or c- 
ver had half the Durance of Minerals, unlefs Coral may be al- 
* • * iow'd 
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lowM its place among Vegetables s And it is the different Senti- 
ments or our great Men concerning this Subject, which gives 
mc fome difficulty in this Part of my Work. It is not allow'd by 
Come to be more than a Petrified Body, while fome Gentlemen 
of the Royal Academy at Paris pretend to have difcover'd its 
Seed Vejfehy as we may find in their Memoirs for the Year 1 7 1 1 . 
For my own part, I fhall not pretend to determine Co great a Dif- 
ficulty, unlefs I had more Experience in the matter. I mail on- 
ly take notice from its brancn'd Figure, and its manner of faft- 
ning it felf to Rocks, Stones, and Shells, that it has fome Ana- 
logy to Plants ; Cor in the firft place, if we confider the Cor a- 
lines frequently growing upon our Englifh Coafts, the manner 
of their rooting in Stones and upon Oyjier-fliells ; their method 
of Branching, and crufted Subftance, I cannot lee any reafbn 
why we may not place Coral amongft the Submarine Plants. 
Again, as to the rooting of Coral in this manner, and the pofli- 
bility of its drawing NourHhment from Bodies of Co hard a Nature, 
let us look upon the Sea-belts, which fometimes are of that 
Length and Extent, that I have meafured feveral above fix Foot 
long, altho' the Stones they were rooted in did not weigh above 
a Pound a-piece: So likewife the Sea-lVeeds, and Fuci t have 
not always larger Bodies to draw their Nourifhment from j but 
indeed they may probably be aflifted in their Vegetation by the 
frequent Returns of the Sea Water, which may ferve to fill their 
more (pongey Parts, and contribute to make 'em (well, as the 
Circumambient Air aflifls the Growth of Land Plants More- 
over, we find that Coral is of different Kinds or Species, as 
much as any Plant growing upon the Land ,• we have the Red, the 
White, and the Black, pretty common, befides many other more 
rare Sorts in the Cabinets of the Curious, where I commonly find 
them accompanied with Coralines > the Sea-Fan, and other fucli 
like todies. 

The 
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The famous Cabinet of Mr. foment at Harlem abounds in 
thitfe Rarities,- as does alfo that of the curious Dr. Frederick 
Ru*jjb of Amjlerdam, where I have feen near fixty Sorts remark- 
ably different from each other; eipecially in the hrft curious Col- 
lection is to be admired a large Branch of the red Coral, above 
a Foot and half in height, of an extraordinary Value. There is 
indeed one thing which we may take notice of, with regard to 
Coral, that upon breaking off any part of a Branch, we ducover 
the fame Star-like Shootings as are found in the Star Stones ; and 
there is feemingly wanting thole capillary VeflcL which run 
longitudinally, to convey the Sap up the Stems of Plants, nor 
o*b I find by Enquiry witn my beft Microfcopes that they have a- 
ny, which is much the fame cafe with the Leaves of the Aloe, 
and (bme other kinds of Succulent Plants, where we cannot dis- 
cover any Veffels which run longitudinally thro' them, and are 
therefore brittle as Glafs The famous Mr. Leeuwenbock of 
Delft, who was juftly reckon'd the greateft Man in Europe for 
his Skill in Microfcopes, has given the World a curious Account 
of his Obfervarions on red Coral, in a Letter to the Royal So- 
ciety, wherein, I think, are feveral Remarks which may great- 
ly contribute to illuftratc this Work, and help to determine whe- 
ther it is more a Mineral or a Vegetable; he tells us that he has 
feen fmall Parts of the red Coral upon a little Scollop Shell, and 
upon a fmall Fifh call a Horn, and was of Opinion that it did 
not grow on thofe Bodies, but was only coagulated upon the faid 
Shells. He then proceeds to give us an Account of his Micro- 
fcopal Obfervations, and tells us that he cut off feveral thin fca- 
ley Particles, both Longitudinally and Horizontally, from the 
Blood Coral, in order to difcover the VefTels in them $ he ob- 
ferves, that in thofe Parts which he had cut thro' a-crofs, there 
ran fuch Fibres from the Center to the Circumference, as are 
found in the Roots of under-ground Fruits ; but that in the o- 
ther Parts he had only a feint View of fome very fmall Orifices 

of . 



Digitized by Google 



.Works of N a t u R e. *y 

s>f VeiTcls, and could make no perfect Remarks of them, but 
>that it leem'd to him as if the Parts of Coral were made up of 
roundifh Particles, fiich as (brae certain Frails are compofed of; 
but their Roundncfs was not exa&Iy equal one to the other, but 
fudb as might beft fait with the reft, fo as to leave Vacuity in 
them ; [I fuppofe like the Bubbles in Froth of Liquors) and thus, 
fays fye, the Saps which are not in the Vcflejs, are convey'd 
from;tone- of thofe round Parts to the other, and fo (erve for 
•Canals. 1 v.o • , 

•j. iAgak^thc iuppofes that Cor*/, whilft it is growing at the 

'Hktttoarfif zhctieof. hivety fqft, and that the Plants of Coral 
1 or thqpfJBfaricliosi being broken vorT by the 6W/ JFjfhers, the 

.* thick Ends of them may accidentally rail upon a Stoneax lbme 
' other Subftance; tadbjtfttafon of their Softncfs, and a Glutinous 
' Matter they arc endued with, may very cafily be faften'd to the 
€ Stone, and then give us reafon, to believe it is an Excrefcence 
' from the Stone or other Subftaace we find it upon.' From 
this laft Obiervation, as well as the former, I do not fee any rea- 
fbn why we may not place Coral amot^| Vegetables $ for as I've 
remark'd before, that the Brittlcnefs of Coral may proceed from 
the fame Caufe as that docs in the Leaves of Succulent Plants, 
/. e. the want of Longitudinal Veflels, fo may the Coral partake 

• of other Properties common to Sutculent Plants, fuch as that if 
we only lay upon the Earth an OrT-fet or Branch of Aloe or Se- 
dum, they will ftrike Root in due time without other trouble ; 
and -Shells and StoneySubftances being to the Coral, as the Earth 
is to the above-mention'd Plants, a broken Piece may as well 
take Root upon them, as the others do upon the Earth. 

The Sponge is the next which we may confider as a Subject 
leading to Vegetation, and is what I believe is allow'd by all to 
be a Plant, tho' it is indeed (eemingly imperfect, if we compare 
it with others ; but its Veflels are fo nicely woven into one a- 
nother, that every partis equally fupply'd with Juices as it flits, 

D . or 
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or s diivcn from place to place upon the Sea; it is a Wanderer 
as well as the Lens Paluftris, or Duck Meat, which feldom or 
never fixes its Roots in any folid Body, but ftrikcs them into the 
Water only, from whence it receives its Nourimment. The 
Figure of the Sponge is for the mod part Globular, but without 
any great Exadtnefs ■> it is compofed of Parts rather like the P/th, 
than any other part of a Plant, is wanting of Leaves, and has 
not either Flowers or Fruit that I can yet difcovcr. There are 
relating to the Sponge feveral kinds of Spongoids, which are ra- 
mofe or branch'd ; but the Texture of their Parts are near the 
fame with the common Sponge. 

The next following thefe, and but little more perfect, feem- 
ingly, either in Figure or Parts, istheTruffle and the Puff-balls. 
The Truffle is of two Kinds, as Mr. Toumefort informs us, the 
one round, and the other of an Egg-like Figure; but the flefhy 
part of both thefe kinds is of a much clofer Texture than the 
Sponge, and each of them grow commonly about fix Inches under 
Ground in the Woods of Italy, France, and feveral Parts of 
England, and I am inftrm'd have their Seed-I'effefs towards the 
Center, in the raoft flefhy Parts ,• but as yet I have not been able 
to difcover any, but refer my Reader to the Account given of this 
Tribe of Plants, by the Curious Mr. Geoffroy, in the Memoirs 
of the Royal Academy of Paris, 171 1. I am apt to believe the 
Truffle is not unlike the Puff-Ball, as to its manner of Growth, 
that is, in the firft place its Flcfh is pretty firm, and by de- 
grees, as it becomes more ripe, its inner Parts change to a kind 
of Dufty as we find in the Puff-balls, which grow io plentifully 
upon Commons and other Pailure Grounds, whofe Dufi I fhould 
rather fuppofe to be the Seed, than be inclin'd to look for it in 
them while they are in their growing State. Of the Puff-balls I 
have likewife obferv'd one fort growing in the fhape of a Pear, 
commonly under Crab- trees. 

After 
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After theft we muft take notice of thofe of the Fungta 
Tribe, which are yet without Caps, but teeming more conftant 
and regular in their Figure than thofe we have already men;- 
tion'd. There are two kinds which retemble Branches ofCoraL 
they are common in the Moflcy Grounds in England, and dif- 
fer only in the Colours of Yellow and White. After them the 
Cup Mufhrooms cut on one fide, fuch as the Fungus Sambucinus, 
or that which is found growing about the Roots of the Elder- 
tree, and fbme others nearly aJJy J d to it, which are of an Orange 
Colour. 

Next follows thofe kinds of Fungi with Stems and Caps, 
which vary their Figures as they become more replete with Juices; 
thefe begin to (hew us lbme Parts, which we may naturally ex- 
pect to nnd in perfeft Plants, as Roots and Vejfels, which run 
longitudinally, and compofe the Stem, from whence the Cap 
receives its Nonrifhment till it is folly explaned, as may be eah> 
ly diteover'd in the common Mujhroom or Champtgnion, with- 
out the help of aGlafs, as well at its firft Appearance in the Button, 
as when its Cap is fully fpread j the Chives within fide of the 
Cap have been by (bme taken for the Seed; but I do not find, 
with the greateft Care, they can ever be made to Germinate, 

As to the Champignion, which is fo muchefteem'd for its excel- 
lent Flavour and delicious Relifh, it is propagated with great Fa- 
cility in the Gardens about Paris; but the Gardeners there have 
no regard to the Chives which I have before mention'd ; nor do 
they believe there is any fuch thing properly as Mufhroom Seed, 
but chiefly rely upon the manner of making Beds for them, and 
placing here and there in thofe Beds fmall pieces of Moldy Soil, 
found commonly in old Dunghills, which is accounted better, 
as it abounds with white Cobweb-like Veins running through it. 
And it is obfervable that the Moldy Soil I mention, after 
lying three or four Days in the Bed, becomes as it were a Lea-*- 
ven to the whole, by {hooting out its Cobwebs over the greateft 
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part of the Surface, and at length runs into Clufters of fmall 
white Knots, which come in the end to be perfect Afujhrooms. 
To make thefe Beds, they provide three or four Cart-loads of 
Horfe/dung, well dear'd from the Straw, and tofs it up in an 
Heap to lie for fifteen Days j then they mark out their Bed three 
Foot wide, and of that length as may employ the Dung to lie 
near a Foot and half thick, laying the Sides floping, in fuch a 
manner, as that the Top of the Bed may be brought to a Point 
or fharp Edge, like the Ridge of a Houfe, when it comes to be 
raifed three Foot high, which muft be done with Dung, prepaid 
like the former fifteen Days, after the flrft making or laying of 
the Bed. 

Immediately after the flrft Layer of Dung is wrought it muft 
be cover'd, the Top and Sides with Horfe-litter to lie upon itun- 
difturb'd, till we lay on the fecond or laft Courfe of Dung, and 
then the whole Bed muft be coated an Inch thick, with fine 
Earth, and beat down gently with a Spade, having a ftrid re- 
gard where the Line runs between the two different Layers of 
Dung, along which there muft be bury'd about an Inch deep 
fbmc fmall pieces of the Moldy Soil as big as fVallnuts, at 
a Foot diftance, and then the whole carefully cover'd with Horfe- 
litter i from this Management we may expect a large Quantity 
of Mufhrooms in a Fortnight after the Bed is compleated, and 
will continue to produce every Day for a Month or five Weeks. 

In the gathering of this Dainty, the French Gardeners always 
take care to pull them up with their Roots, prefling the Earth 
down gently upon the place they draw the Mujhrooms from, and 
covering it with the Litter immediately • they are likewife very 
curious to obferve, that no broken part of a Mujhraom be left 
on the Bed, which would breed Worms, and deftroy the young 
Knots of Buttons, which are coming forward. In the Win- 
ter they lay up great Parcels of the Moldy Soil in dry places, for 
their Ufe at different times j and they have this regard to the 

making 
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making of their Beds in the Summer, that from May till Septem- 
ber they lay the Foundations of them eight or ten Inches 
below the Surface of the Earth. 

Of thefc Cap Mufhrooms there are fome more fiibftantial, others 
more fugacious, fbme edible, others poilbnous ; but to take them 
together they are a very numerous Family. The curious Mr. 
Dandridge (to whom I've been obliged for many Notes and Ob- 
fervations mention'd in this Work) has now. by him the Paint- 
ings or Figures of above a hundred Sorts, which he has col** 
Jecicd in England and Lam perfwaded that there is hardly any 
Nation which does not afford as many, different kinds in propor- 
tion, confidering the. Drawings. I have feen in the curious Cabi- 
nets abroad. The Times of their natural Growth, is in the Spring, 
and in the Autumn. 

We may notc^ that the Moldincfs upon Liquors, and fuch as 
appears upon Confections and Pickles that are damaged, is of 
this Tribe : They are multitudes of fmall Fungi or Mu/hrooms, 
which are of that quick. Growth, that in abort fifteen Honrs one 
fingle Point will fpread a quarter of an Inch over the Surface^ as 
I have obferv'd with the Microfcope. 

Explanation of the figures relating to this Chapter. 

PLATE L 

Fig. I. A Branch of the Red Coral. 
Fig. II and HI. Branches of Coralines. 
Fig. IV. The Sea-Fan. 

PLATE II. 

Fig. I. Truffle. 

Fig. II. The Button of the Mufhroom, with its Plant fully per- 
feBcd 

CHAP. 
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CHAP. III. 

Of Plants and Super-plants, what is 
moft remarkable in tbem, 

9 |""*HE former Chapter gives us an Account of thofe Vegeta- 
X bles which feem to be the moil imperfect, as to their want 
of Parts; but they are indeed more fpeedy in their Growth than 
thofe Plants which have the ufiial Ornaments of Leaves, Flowers, 
and Fruit, or fuch as we (hall find treated of in this Chapter. 
Mu/brooms however are certainly perfect as to themfelvcs ; but 
the more common Knowledge of Trees, Herbs, and Sbru&s, 
may give us room to think, that whatever Vegetable is wanting 
of the Ornaments thefe poflefs is not perfect. For my own part, 
I think it no fmall Pleafure that Nature is fo extenfive and vari- 
able in her Works, that a bare Difcovery of them is more than 
the whole World can compafc ; and that the Mind of Man, 
which naturally loves Novelty, has the grateful Opportunity of 
being placed in the midft of fuch a boundlefs Variety. With 
regard to Life and Growth, the Unskilful are apt to judge, that 
Parts of the fame Kind mull equally refide in all created Bodies ; 
but if I may venture to give my Notion concerning that cafe, it 
is, that what every Vegetable or Animal is wanting of half the 
Parts or Ornaments that we find in others, thofe feeniingly Im~ 
perfe&s have a double Power of acting from every Part they con- 
tain, fb that two Parts in them perform as much as four in the 
others ; which may perhaps be the reafbn that Mujhrooms are of 
quicker Growth than thofe Plants which we ftile the jnoft Per- 
feft. 

The Plants which I think moft properly follow the Tribe 
treated of in the foregoing Chapter, are firlt, the Rttjb Kind, 

or 
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or JjMcm, of which there are many forts, fome larger, others 
leffer, which chiefly difcnguimes one Kind from another, all 
of them coniifting of green ipiral Seems, which refpe&ively bring 
forth Bunches of Flowers that end in Seed, but have no Leaves; 
they may be rather accounted Amphibious Plants, than Inhabi- 
tants of the Waters, feeing that they grow as well on the Land, 
if it be tolerably moift, as m the Waters. 

Thefe may be fucceeded by the KchmomelocaBm y ox Melon Thi- 
ftles y which are Plants without Leaves, and are only guarded with 
Thorns j the Melon Tbijlles never branch, unlefs they are cut, 
as I have obferved in two kinds of them: the large fort which 
comes commonly from Nevts and St.Cbrtftopkers in thte JVeft- 
Indies, by lofing its Top or Crown, puts forth young Heads, 
which may be taken off and planted for Increafe $ atod lb like- 
wifc the fmallcr kind, which comes from the Cape of Good Hope, 
will do the fame; the firft of thefe I have feen in the ftatc I 
mention, in the Royal Gardens at Hampton-Court, and the lat- 
ter in the Phyfick Garden at Mmjietdam, from which Place I 
got ieveral young Plants. It is remarkable, that in both 
thefe the Bloffoms barely appear through the Skin or Covering 
of the Plant, and the Fruit always remains hid within the Plants 
till it is fell ripe, and then burfts forth on a fodden, which is 
not common in other Plants. Thefe two are xkferibed 
in Mr. Ray's Htftoria Plantarum, and in the Hortus Lugdnno 
Batavus, and are ready Engraven for my Hiftory of Succulent 
Plants, 

The next following is the Torch Thifile, a Plant of an 
extraordinary Face; it is wanting of Leaves, but in other 
Refpe&s coming nearer the Perfection we look for than 
the former j thefe flinging out their Branches freely $ they are 
all guarded with Spines, and bear large Star-like BlofToms, which 
do not open till the Fruit is full grown, after the manner of the 
Opuntta or Indian Fig : The largcft kind of them is that which 

we 
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we have fo common in our Grcen-houfcs in England, and is en- 
graved in the firft Decade of my Hifioryof Succulent Plants \ this 
I have feen near twenty Foot high in the Royal Garden at Paris; 
and in the Royal Gardens at Hampton-Court there is another 
fort with a white Rind or Skin, which, like the former, 
grows upright, but with lefs Luxuriance. The firft of thefe I 
call Cereus ereBus Maximus Americanus hexangularis , flore albo 
radtato, or, Great Upright Torch Thijlle: The fecond, Cereus 
Americanus OBangularis Spinis albicantibus, or, Great White 
Torch Thifik. At the Phyfick Garden at Amfierdam they have 
three or four different Kinds of the Upright Cereus, which I have 
not feen elfewhere j of this Tribe there arelikewife Comt Creepers, 
which are jointed and run upon the Ground : Their Thorns are 
commonly fmall and tender, and the young Shoots are for the 
raoft part furnifiYd with voluntary Roots, which lay hold of the 
Earth or Barks of Trees as they happen to fall. One fort has 
a Triangular Stem, the other has irs Stems fix rib'd. The firft 
is engraved in my firft Decade of Succulent Plants, the other I 
defign for the third ; to thefe we may join the Euphorbium, and 
(bme other Tythymals, which are yet without Leaves; they 
{hoot their Stems upright, are guarded with Thorns, and differ 
from the foregoing Plants, in having a Milky Juice, and Flow- 
ers and Fruit of fmall regard. Dr. Comelin has given us very 
good Cuts of many of them in his Hortus Amjlelodamenjh. 

The Plant next following the Euphorbium is the Opuntia or 
Indiantig, which is the firft Plant that attempts to make Leaves, 
but in fuch a manner as may eafily flip the Obfervation of the 
Curious. Mr. Rand, F. R.S. a moft ingenious and learned Botamfi y 
was the fiift who informed me of them,- they appear only upon 
the young Stems whilft they are perfecting their Growth, and 
afterwards arc fupplanted or followed by Knots of Spines. Of 
this Tribe I have about thirteen forts growing in England, which 
1 defign to delcribj in my Lecades of Succulent Plants ; they are 

all 
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all very full of Juice and Pulp, {hooting Stem out of Stem : 
Tis from ode or thefe Kinds that the Indians gather thcCochi- 
ne al, which I (hall mention at large in its place. 

-The Fig-Tree may next follow the Opuntia, as the Fruit is al- 
ways perfected in its Parts before the Bloffom is to be found. 
What I mention concerning the Bloflfom of the Fig, or manner 
of its Flowring, I have not my felf yet feenj but take the Ac- 
count from my Friend Monfieur Geoffrey, of the Royal Acade- 
my at Paris, who has given a large Defeription of the Flowers 
of it in the Memoirs of the Royal Academy of Sciences at Paris, 
for the Tear 1712. That Gentleman, upon the foot of what Mr. 
Moreland, my felf, and fome others, have advanced, concern- 
ing the Generation of Plants, or the manner of letting their 
Fruits, has given a large Account of fuch Parts- of Bloffoms in 
the Ftg as arc necefTary in Nature to perform the Office of Gene- 
ration ; he tells us, that all the Parts required to do this Work 
are within the Fruit of the Fig, thole wnich are Female lying 
towards the bottom of the Fruit, and the Apices or Male parts, 
which produce the Farina fecandans, are fituate towards the Top; . 
he has given us very good Figures of them in genera], and in 
particular, both from natural View, and with the Microfcope, 
which I mail leave my Reader to examine ; and in the mean 
while, as I have had occaiion to mention fomewhat relating to 
the Generation of Plants, I {hall entertain my Reader with a cu- 
rious Effay upon that Subject, which was communicated to me in 
the Year 1719, by that excellent Phy fician Dr. Antoine de JuJJieu t 
Profeflbr of Botany at the King's Gardens at Paris, Entitled, 

The Analog) between Plants and Animals, drawn from the Diffe- 
rence of their Sexes* 

THAT Plants and Animals are analogous, we may believe, 
if we only confider the manner whereby they receive their N01K 
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rifhment. That fort of Life which the antient Philo(bphers ob- 
ferv'd in Plants, was accounted by them fo nearly the fame with 
that in Animals, that they did not fcruple to call it a Soul, but 
has fince been more reafonably term'd Vegetation. 

The Comparifbn which has been made between the Structure 
and Ufe of the Bark of Plants, with the Skin of Animals ; of 
the Tubes through which the Sap is convey'd through the Trunk 
to the Extremities, with the Arteries and V ?ms the Refem- 
blancc of the Ramifications of thofe Chanels, with the Blood- 
Feffels and Lymphaticks, has given Occafion to Cefalpinus and 
other illuftrious Authors amongft the Moderns, who have ftudy'd 
the dnatomy of Plants, to eftablim this Syftem. 

We may yet advance this Opinion much farther, if we con- 
fider the Nature of Plants, and how they may be diftinguifiYd 
as Terrefirials, and Aquaitcks, and thereby agreeing with the Ani- 
mal Kingdom. We may alfb compare the Solidity and Dura- 
tion of Woody and Frvactms Plants, with the Strength and 
Length of Life in Quadrupedes. We may likewise obferve the 
Similitude between the Capillary and Fungous Plants, and the 
fhort Remain of inch as are Annual, with the Imperfections at- 
tributed to InfeEls, and theShortnefs of their Lives : And to this 
we may add another Remark, That among Plants there are two 
forts of Aquaticks, which, like Fifli, are either diftin&ly Inhabi- 
tants of the Salt or Frefh Waters. 

As there are Amphibious Animals, fo is the Vegetable King- 
dom alio furnifh'd with Plants that have Parts which live as well 
out as within the Waters. 

But as thefe general Obfervations, which are founded upon 
the Structure of the Organs, and upon the Mode of Growth, have 
been already difcufs'd by fo many Phyficians, that there is no 
room left for Doubt, I mall make it my Bufineis to eftablilh a- 
other kind of Agreement betwixt Plants and Animals, by more 
■Ticuiar Obfervations, drawn chiefly from the Diverfity of 
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Sexes, and from the Conformity and Ufes ofthofe Parts which, 
arc to be diftinguifli'd in them, for the perpetuating their Spo- 
cies. 

It appears that theAntients had fome Notion of thisDiltinctir 
on of Sex among Plants, as we find in their Writings that fome 
have given the Quality of Male, others of Female, to certain 
Vegetables ; but the more I have taken pains to examine into the 
Reafons they had to eftablifli this difference of Sexes, fo much 
the more I find them out of Reafon? efpecially when I difcovet 
that they have given the Feminine Character to fome Plants for 
the fake of their beautiful Flowers, or from the Port or Appear- 
ance of the whole Plant, as in the Peony and fome others, or 
elfe they had eftablifh'd the Mafculine Gender from the Confor- 
mation of the Roots, Fruits, or Seeds, as they were nearer the 
Refemblance of the Male Parts of Generation in Animals, as in 
the Orchis, Mercury, Hemp, &c. i 
But the Chief of the modern Botanifts, Malpighius, Grew, 
Ray, and Camerarius, have greatly improv'd upon the Hints gi- 
ven by Cefalpmus, by marking out to us in a particular manner 
the Diftinction of Sexes, in the Defcription of certain Parts which 
do thofe Functions. 

I foall not in this place enter upon the late Proportion 
of Meffieurs Geoffrey and others, who in the Deicription they 
give us of the feveral Parts of a Flower, tell us, that the Dujl 
which falls from the Apices of Flowers is the Germ of the Plant, 
or Rmbrion of it, fince this Syftem is fiibject to the fame Diffi- 
culties with that of the Generation of Ammah, foppofed to be 
affected by the Worms or Animalcules in the Male Seed. 

Nor do I pretend to aflign any Reafon why Nature has ob- 
ferv'd fo much Regularity in fo many different Figures, as we find 
in the Farina of each respective kind of Plant, with the help of 
Micro/copes, fince Dr. Grew, who was fo careful in his Ob- 
fervatians of this Nature, and Monfieur Geoffrey^ who is a dili- 
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gent Follower of that ingenious Englijhman, have neither been 
able to find them out. 

I mall only take upon me to compare the Exteriors of Plants 
with Animals, as far as it regards their Sexes, wherein this Dif- 
ference of Sex in Plants confifts, and the manner of obfer- 
ving it. 

As the Flower is that part of a Plant which contains the Or- 
gans for its Generation, it is neceflary to determine what Idea 
we ought to have of it, and not to fall too haftily into the enor- 
mous Opinions of fome who bcliev'd with Malpighius, that 
their moft effential Parts were no more than Vtftera appointed 
for feparating the Excrementitious Juices. 

I am of Opinion, that what we ought properly to call the 
Flower, is the Affcmblage of little Threads, to which the Bo- 
tanifts have given the Name of Stamina, and are terminated at 
their Tops by fmall Caps or Purfes calld Apices oxChives, which* 
generally have double Openings, from whence flies out the fine 
Dufl which ripen'd in them. 

The Stamina, which I have juft now mention'd, are either 
encompafs'd by a fingle or double Furniture, either of one, or 
of many Pieces, conGfting of one or of various Colours, which' 
have hitherto been call'd Leaves, bur may rather bear the Name 
of Petals^ to diftinguifh them from the common Leaves of Plants, 
which are generally green, as well as thofc which ferve for an 
outward Coat to the Petals, and known by the Name of Calyx 
to the Flower. 

Thefe Stamina encompafs, for the moft part, a Body of st 
different Figure, either fingle or compofed. which is either the 
Ernbrio of the Fruit, or a Tube terminating like a Trumpet, to 
cither of which the Name of Pijltllum; or Pijlil, is indifferently 
given. 

This Defcription I conceive is exact and full enough to give 
ns a quite different Idea of the Flower than what we have hither- 
to 
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ro receiv'd, and may oppofe the vulgar Opinion that every Body: 
of various-colour'd Leaves is a Flower or BloiTom $ inftead o£ 
which, the curious Obfervers of Nature cannot mifs the Obfer- 
vance (befides the Petals) of all the other Parts which we have 
juft now mention'd j and from the Inftant they behold them,* 
muftof neceflfity perceive their Ufes from their Structure and Dif- 
pofition, but more efpecially when they have Opportunity of 
obfcrving their feveral States and Changes at different Times. 

We may conclude then that the Secret of Generation is neither - 
to be found in the Root, Trunk, or Leaves of a Plant, but on- 
ly in the Garniture of thofe Organs, which we have obferv'd the 
Flower is competed of: Since we do not find in any other pare- 
of Plants thote Organs which fo well agree with the Parts of Ge- 
neration in Animals, or are fb ufcful and neceflary to perpetuate, 
their Species. It feems as if Nature, who has hid from us her 
manner of Working in the Generation of Animals, is more en-* 
clin'd to open that Myftery to us in the Vegetable Kingdom,: 
fince the Means fhe makes u(e of, with regard to Generation of 
Plants, is more open, and may be more eafily obfcrvM. 

In effedfc, what can more relemble thofe Organs which conftt- 
tute the Male-Sex in Animals, than thofe which chara&erife the 
lame in Plants} What Agreement is in their Functions! Thole 
little Caps which make the Chives of the Stamina, the Farina 
which they encloie, and is fo excjuifitely prepared as a proper 
Matter for fecundating the Germe \ and again, thofe Trumpet- 
like Tubes, which are ftiled Ptjiils, fituate in the Center of the, 
Stamina, for the more eafy Reception of the Dufi, which is the 
OfF-^pring of the Apices or Chives, the Springs which open them, 
and the manner of their flinging abroad this prolifick Dufi : Do- 
not thefe diffidently fet forth the beautiful Simplicity which Na- 
ture obferves in her Works ? 

If we could find modeft Terms to exprefs the Care and Precau- 
tion which Nature takes to fucceed in her Work of Generation 
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in Animals, what Agreement and Uniformity mould we not find 
with that (he makes ufeof in the Generation of Plants? TheUfe- 
fulncfsof the Petals which encompafs the Apices toprefs them to- 
wards the Piftillum, fo that their Duft may fall in great Abun- 
dance into it; as likewife how neceflary they are to protect thole 
tender Parts from the Injury of the Wind, may rfill afford ns 
frefh Matter of Admiration. 

It is eafy to judge, from the Tunctiofl of the Piftillum which 
receives this Dufi, that it does the Office of the Parts of Genera- 
tion ia the Female Animals; and that what we have before ob- 
ferv'd, as far as the Intromiffion of the Dufi into the Piftillum, 
agrees well enough with the Conception of the Foetus. 

The Nouriftiment and Growth of the Embrio Seed after its 
Germe is made fecund, is agreeable to the Growth of the Embrio 
Animal ; the Fruit which enclofes it, whether it be Membrane- 
ous, Ligneous, 8cc. or whether it be in the Form of a Capfule, 
Cod y or Siiiqua, or is divided into few or many Cells or Lodg- 
ments, that Fruit (as Malpighius obferves) Caves as a Matrix 
to the Seed. 

From this Defcrfption of the Parts of a Flower, and the Ob- 
servations upon their Ufes, we may draw two Conferences. 

The firft is, That thofe Parts in Plants which may be term'd 
Flowers, are thofe which perform the Office of Generation. 

Secondly, That after the fame manner that in the Animal 
World we diftinguifh between the Males, Females, and the An- 
drogmous, we likewife difcover thofe Diftinctions of Sexes in 
Plants, which Dr. Grew has already touch'd upon. 

We may then conclude that a Plant may be termed Male, 
when its Stamina do not encompals any Piftil or Stile, or that 
the Stile, if it has any, is barren, or does not enclofe zxiEmbri* 
Seed: Of this kind, are thofe Strings or Bunches of Flowers which 
we call Catkins, or Julii, and the falfe Bloflbms of Hops, Hemp, 
Mercury, and fbme others. 

On 
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On the contrary, the Female is eafilv known by its Piftils or 
Stiles, which are not encompafs'd by Stamina, but only guarded 
with Petals or other Membranes • and yet are fecundated by the 
Duft of Male Flowers, wbjch either grow upon the fame Plant, 
or upon others of the fame Race. This Fecundation is done by 
the help of the Wind, which conveys the prolifick D«/2 into the 
Tubes of the Piftils, when they are advanced to a fit State to re- 
ceive it, as it is obfervable in the IVallnut, Hazle, Alder, Wil- 
low, Coniferous Trees, and Gourd kind. Malpighitts obferv'd 
thefe two Diftinctions in the Flowers of the laft mention'd Tribe, 
as we may remark, by the Figures he has given of them in his 
Anatomy of Plants. 

The certain Mark by which we may difcover the Androgtndus 
Flowers, is the ranging of the Staminas about the Piftillum A 
whofe Bafe or Body becomes a Fruit ; fince we have already re- 
mark'd, that the Staminas, which are the Male Parts, will fe- 
cundate the Pijlils in the&mc Flower, which Part we have obferv'd 
is found only in the Female. There is this only Difference be- 
tween the Plants and Animals that are Androgmous Plants ac- 
complifh their Generation in themfelves without the help of ano- 
ther Individual of the (ame Tribe ; and the Animals, altho' they 
are endow'd with Organs agreeable to both Sexes, are yet obliged 
to feek for one of their own Race to couple with. Plants for 
the 010ft part bring Flower* of this laft Species, (that is to fay) 
Sich Flowers as end in Fruit. 

This Difcovery is the Fruit of thofe Obfervations which have 
been made in the Anatomy of Flowers and Fruit, fmce it has 
been judg'd neceflary, that thofe Parts of Plants were the moft 
proper to eftablifh their Characters ; and 'tis not to be doubted 
tut that Time, and Induftry rnaydifclofe to us Organs of the fame 
Ufes in thofe Plants, which have been ftiled hitherto ImperfeB. 
and which will no longer bear that Charader when their Sex (hall 
be determine. 

Wc 
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We cannot in common Juftice refufe to give the Honour due 
to John Baptift Porta, for having firfl obferv'd the Seeds in cer- 
tain Plants, which, till his time, were efteem'd barren, as in the 
Truffle and Mufhroom, which has fince been confirm'd by the 
curious Remarks of Monfieur Geoffroy, Junior ; thofe of Moa- 
fieur Marchand on the Agaricus digitatus niger and thofe of 
Monfieur le Cornte de Marftgli upon the Lytophyton, in wbofe 
Bark he has found the Seed} and we begin likewife to difcover 
them in many Marine Plants, but chiefly in the Fucus. 

Monfieur Bdlerer, ProfefTor of Phyfick at Bezancon, informs 
me that he "has even xlifcover'd Seed in a River Sponge, cali'd 
Spong/a ramo/a fltevtatihs. . 

There is room to believe, thafif we were to take a little Pains 
to examine the Marine Plants at different Scafbns, we might dis- 
cover their Flowers, or fuch Parts as acled for them, fince Mon- 
fieur de Reaumur and Monfieur Michael/, Botanifls to the Duke 
of Florence, have already difcover'd certain Parts which might 
•jeafonably be efteem'd Dependants of Flowers. 

This Diftin&ion of Sexes being eftablifh'd in Plants, is one of 
the moft confiderable Marks of the Analogy between Plants and 
Animals but as it is not only by the Difference of Sexes, nor by 
the Ufe of the Organs of Generation, that we precifely characte- 
rife the different Animals ; fb neither muft we be perfwaded that 
tshefc Differences in Plants can contribute to diftinguifh their fe- 
veral Tribes ; for in many Plants, thofe Parts which mark out 
the Sex are not eafily difcover'd ,• and in others the Flowers arc 
of fb fhort Durance, that we arc not always happy enough to 
find them in a right Condition for Obfcrvation. 

Thus my Friend concludes his curious Observations relating 
to the Difference of Sexes in Plants, which might very properly 
be follow'd by the Effays upon their manner of Generating, 
written by my felf and others, wherein there are many Particu- 
lars 
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lars which would render this Subjed more infrruclive; but as 
they are already madepublick, I mall refer my Reader to 'em in; 
the Memoirs oj the Royal Academy of Paris, for the Tears 17 1 r, 
and 171 1; and my fecond Chapter, in my firft: Part of New 
Improvements of Planting and Gardening, &c. Indeed, fincc 
they have been abroad, I have had Opportunity and Time 
enough to make farther Difcoveries, and thole perhaps may not 
be unacceptable in this Place; as for Example : With regard to 
frefh-water Plants, we may obfcrve of the Nympheas or Wa~ 
ter-Lillies, and the Potamogatons or Pond-Weeds, (which I have 
chiefly oMerv'd) that in their Act of Generation, or time of Flower- 
ing, the BlofToms always appear above Water till theproliflck; Duft 
is ripe, and cart abroad; and as foonas that is over, and the Pi* 
ftillum or Rudiment of the Fruit thereby impregnated, it bends it 
felf downwards till it is entirely under Water, and grows ripe ' in 
that State. Again, I obferve that their Seeds always fink to th^ 
Bottom when the Fruit is ripe enough to open it felf, which 
fhews us the Care that Nature takes to fend every Seed to its pro* 
per Matrix ; for thefe Plants, however their Leaves may appear 
to fwim upon the Waters, yet their Roots have always hold of 
the Ground below. We muft not however imagine that every 
fort of Water Plant is faftned by its Roots to the Earth at the 
Bottom of the Rivers or Pools where they grow: Both kinds of 
the Lens Palujiris, or Duck-Meat, wander from place to place 
upon the Face of the Waters, without touching the Bottom ci- 
ther with their Roots or other Parts; and I think the Water 
Soldiers do the fame: But that may be enquir'd into by filch as 
live about the Fenns in the Ijle of Ely, where they abound 

But it is time I return to my firft: Propofition and chief 
Dcfign of this Work, /. e. to mark out, if pofliblc, the feveral 
Gradations in Nature's Works, and what Analogy there is be- 
tween one Part and another; which leads me to the Confidera- 
tion of thofe Plants that are very vifibly endued with all the 
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Parts required in Vegetables, viz. Roots, Trunks, Bark, Pttk, 
Branches, Leaves, Flowers and Fruit; and they are of three 
Kinds, Herbs, Shrubs, and Trees. 

An Herb is properly that Genus of Plants, whofe Stalks 
pcrifli every Year, and whofe Foliate or naked Roots put 
forth every Spring their frefli Flower-Stalks: Of thefe are the 
G'raf/es, Prtmrofe, Auricula, Pink, Tulip, Ranunculus, Ane- 
mony, Strawberry, dec. and thefe are either Ftberous or Tube- 
rous rooted, or clfe have bnlbofe, apple, or knotted Roots ; and 
may again be diftinguifh'd by being Annual, or Perennial and 
Vivaceous. Moreover, the leveral Modes of Growth which Na- 
ture has diftinctly given to the fcvcral kinds of Herbs, are well 
worth our Obfervation ; the firft are the Dwarfs, fuch as the 
Auricula and Polyanthos, or Cowflip Kinds, which fubfift with- 
out Props or Supporters, and form their Off-lets or Increafe in 
Clutters clofe about the old Roots : The fecond are Dwarfs like- 
wile, as the Strawberry and Violet, -which increafe by fending 
out jointed Strings from the main Plants, that at every Knot 
take Root as they run along the Ground. The third fort is of 
thofe Plants which are afpiring, but have not Strength of Body 
to fupport themfelves without Stakes or Props, which they twine 
round about, as the Convolvulus, Phafeolus, and fome others, 
which are fb ftrongly impell'd by Natnre to twill about and em- 
brace every thing that happens to be near them \ that as the 
Loadftone attracts Iron to it, fb have I feen Plants of this fort 
change their firft Defign of Growth from one Point of the 
Compafs to another, to lay hold of Stakes that have beeti 
fet a Foot diftant from them. The fourth is thcGourd, and the 
Pea kinds, which want the Power of twining, and yet have not 
Strength enough to fupport themfelves j but Nature has provi- 
ded them with other Means of bearing themfelves from the 
Ground, having furnifh'd them commodioufly with Clappers, 
v. Iijch catch hold of every thing they can come near j thefe 

Clafpers, 
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Cla/pers, tho' they do not lay hold of the Ground about them 
co a& there as Roots, yet I am of Opinion they are not only dt- 
fign'd for bearing up and binding die Plants they are related to 
to Props, but (erve likewife to draw a kind of Nourishment from the 
Air, which their Mother Plants could not live without, and are in 
thatrefpec* analogous to tYiokRoots which we find at every Knot 
of the common white Water Ranunculus, which in the Summer on* 
hf ftrifce into the Water, and undoubtedly receive Nourifhment 
from it, tho* they have always a main Root which ftrikes deep 
into the Ground: Thefe Root* are, in Appearance, like the 
Leaves of Fennel, and are Co very green, that they have given us 
fbme room to believe the Plant had Leaves of two kinds? but if 
we confkter thhPkm a little farther, we may obferve that it ge* 
nerally grows in (landing Pools or Ditches, which about the End 
of Summer are vacant of Water, and then is left npon dry 
Ground, where theie Fennel-iikz Roots take faft hold, and 
produce Plant* for the next Year. We may alio take no- 
tice that they are Amphibious, living as well upon the Land 
as in the Waters, which is common likewiie to the Mintbs and 
iome others. And it may be remark'd, that the Roots of this 
Ranunculus are perfe&ly form'd Jjefore the Water leaves 'em to 
ihift for themielves to get their Living in a new Element, and 
are till that time in a manner fuckled by the Mother Plant. 

A Shrub is that Genus of Plants, which in every Circumftance, 
but in its Bignefe and Duration, imitates a Tree ; it has Branches 
©f a Woody Subftance, and is Perennial: Gf this Race vttGoof- 
berriesy Myrtles, Furze or Gorfe, Mefereon, Rofemary % Laven- 
der, Thyme, Sec. tho' fbme who are over-nice in their Diftin- 
dionsefteem the latter as Under- fhrubs: The Shrubs however, 
without that Diftin&iOn, may be reckon'd of four forts, vtz. 
inch as are compkat Bujhes, and are able to fupport themielves 
without Props, as the feveral kinds of Refes, Akhea Frutex y 
Goosberry, Caper, Sec. which laft is fo rare in England, that I 
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cannot help taking notice of it in a particular manner, having 
my felf brought it to Perfection in England without the trouble 
of Hot-beds or Green-houfes ,* and I believe was the firft that 
has made the Caper familiar to our CHmate. 'Tis now about 
four Years flncc my Friend Mr. Balle of Camden-Houfe received 
fbme Caper Seeds from Italy, which I then fow'd in the Scaffold 
Holes of his Garden- Walls, to imitate as near as pofllblc the Me- 
thod of their Growth about Toulonne, and at the fame time put 
feveral of the Seeds into a Hot-bed ; the Confluence was that 
thofe which were fown in the Wall-Rubbifh fhot near fix Inches 
the fame Summer, and the few that came up in the Hot-bed were 
fcarce three Inches high the firft Year, altno' they were houfed 
with the tendered Exotick Plants, and thofe in the Walls flood 
the Winter without Shelter. The fecond Year thofe Plants in 
the Walls made Shoots of a Foot in length, while thofe in the 
Pots hardly added two Inches to their height. The third Year 
in April I cut die Shoots of the foregoing Summer from the 
Plants that were abroad, leaving only a Bud or two of each near 
the original Stem, which the fame Summer made Shoots near 
three Foot long, to the number of about Forty upon each Plant, 
and put out Buds for Blofloms, but the Plants in the Pots did 
not advance above two Inches. In fhort, the laft Year one fin- 
gle Plant in the Wall had not lefs than a quart of Bloflbm-Buds 
upon it fit to pickle, and the Plant perfected fbme of its Fruit. 
Thus if the Plant be headed down in the Spring like a Willow, 
it will every Summer make a beautiful Bu/h, and afford us as 
good Capers as grow in Italy. 

The lecond Race of Shrubs are fuch as have a natural Tenden- 
cy to twining or twitting their Shoots about Props, as thcHony- 
fuckles or iVood-brnds, and JeJJam'mes, Sec. 

The third fort have Clafpers, which take hold of every neigh- 
bouring Twig or Stake to fupport their rambling Branches, and 
thereby are defended from the Injuries they might receive by 
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high Winds and Storms: Of this kind is the Fhte, and the Ma- 
racoc or PaJJion-Tree. 

The fourth kind of Shrub is that fort which Nature has fur- 
nifli'd with fuch Tendrils (for Climbing) as ftrike their Points 
into the Bark of Trees, and which I fuppofe help to nourim the 
Plants they proceed from, as well as to aflift them in their Climb- 
ing and I the rather believe they draw fome Support from the 
Juices of the Trees they ftrike into, becaufe the Trees they grow 
about foldom or never make fuch vigorous Shoots as others that 
are clear of them: Of this kind is the Ivy, and Virginia Creeper, 
with fome others. 

A Tree is that fort of Plant, which of all others is the mod 
lofty in its Growth, and has its Parts more robuft, firm and 
lafting than any kind of Plant yet mention'd ; and to thefe its 
Perfections we may add, that it enjoys a longer Share of Life 
than any other Vegetable ; and thofe chiefly among Trees are of 
the longeft Laft which are of the floweft Growth. 

Among Trees we may make the following Diftinclions. 

Firft, The Pomifermis, or Apple-hearing, as the Apple, 0- 
range, &c. which have their Seeds in Pippins, or Kernels, in the 
Center of their Fruit. 

* 

Secondly, The Pruniferous, or Plumb-hearing, is Plumbs, 
Apricocks, Peaches, &c. which are call'd Stone bruit, and carry 
but a fingle Seed, cover'd with a thick hard Shell in each 
Fruit. 

Thirdly, The Nuciferous, or Mtf-bearing Trees, as the fVall- 
nut, dec, which differ from the foregoing, in bearing Katkint 
and Female BIofToms at Diftances one from another upon the 
fame Trees; they bear one fingle Seed or Nut in eacn Fruit, 
which, like the former, is cover'd with a hard Shell, and upon 
that has commonly a Coat of a flefhy Subftance. 

The Fourth kind of Tree is Coniferous, or Cone-hear'mg, as 
the Firr. the Pine, the Cedar of Libanon, dec. whofe Cones are 
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of a hard woody SubftartCc, containing a fingle Seed under eacri> 
of their Squamm<e. 

The laft I mall take notice of are thofe which are Glan- 
diferous and M7/7-bearing, fuch as the Oak, Beech, AJh, &c 
which all have their Seeds enclofed in fingle Shells, without Fleflr 
or Pulp upon them. 

We may remark in the next place, that a Tree is a Body on 
which is dependant many Kinds of Vegetable Bodies; the firft 
are thofe which cannot fobfift without it, or get Nourifhment 
fufScient to maintain thcmfelves elfowhcre. The fecond are fuch 
as may be taken from it, and made fo familiar with the Juices 
of the Earth, that they ftrike Root and Vegetate, till they be- 
come as perfect Plants as the Originals they were taken from. 

The nrft Vegetat'rve Bodies or Plantul*, which more immedi- 
ately relate to the Tree, are the Stamina with their Apices, found: 
in the BlolToms ; thefe are for the moft part like fo many Fungi 
taking Root in the Foot-ftalk of the Flower, or elfc in the Bot- 
tom of the Calyx: Their Office is to impregnate theStiles of the 
Bloffoms with the Farina they produce ; and as foon as they 
havc done that Work they fade and drop off*. We may fee one 
of thefe Stamina with its Apex and Root done by the Microfcope,. 
at the End of my third Part of New Improvements of Plant- 
ing, Sec. 

The Petals or Flower Leaves arc alfo Plantulas, almofl of the 
fame kind; their Office, as we have already obferv'd, is to guard 
the tender Organs of Generation from Cold and other exter- 
nal Injuries; thefe alfo having performed their Work drop from> 
their Mother Plant: The longed of their Life (as well as thar 
of the Stamen) is two Months. 

In the next place we come to confider the Vtfcum or Mtfletoe, 
which is always a Super-plant, and can never be made familiar 
enough with the Earth to take Root, or grow in it; and can 
only be propagated, by (ticking the Seeds upon the Barks of 

Trees, 
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Trees, into which itftrikes its Roots, and (upplies it (elf withNou- 
rifhment from their Sap : The manner of its making its firft Roots 
from the Seed, is, by (ending out from its Center three Claws, 
which fix themfelves on the Bark of the Tree in the three Points 
of a Triangle, and are at their Extremities like the Mouths of 
Leeches, wnen they are difpofed for drawing in their Nourifli- 
ment ; thele faften themfelves to the Bark of the Tree, and be- 
gin to feparate at the Center of the Seed, as if each Claw was to 
become a diftant Plant ; but a Year or two makes us know the 
contrary; the three Claws arc then fwoln or enlarged enough to 
meet at their Root-points, and are fo ftrongly united together, 
that they make the Foundation but of one Plant-, and the place of 
their firft joining in the Center of the Seed opens, and divides, 
fo that there appears three diftinct Branches fpreading from the 
Root; after this it proceeds to blofTom, and bear Fruit, and 
will live to a great Age. It is remarkable that there is but one 
fort of Mifletoe in England, notwithstanding that which grows 
upon the Oak has been the raoft admired; and I don't find but 
that the Mifletoe of Apple-trees, or any others, have the fame 
Parts with that of the Oak, and have alfo the fame Vertue for 
the Plants which the Mifletoes grow upon ferve only to them, 
as the Earth does to any Herb that is planted in it, that is, to fur- 
nifh it with a convenient Supply of Nourifhment. And I have 
not yet obferv'd that the Phylicians have made any Diftinction 
between particular Plants growing upon Sand, Clay, Gravel, or 
Chalk, &c. becaufe, as I iuppofe, they think a Plant dill pre- 
ferves its original Vertue, let it grow in any Soil j but this will 
admit of many Difputes : We know that half a dozen Grafts 
or Ctons of the. Golden Pippin may be engrafted upon as 
many different forts of Trees, and yet the Properties of the 
Golden Pippin ftill preferve themfelves in all the Grafts, tho' 
they have different kinds of Nourifhment from their feveral 
Stocks i but an Oak planted upon a dry Hill will not 
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(hoot a third part fo much as another of tic ferae kind wiM do 
in Clay or a moift Bottom; and the Difference of the Gram of 
their Wood, or Size of their Veffds, are in proportion to the 
Growth of thofe Trees, from whence we may judge that the 
Juices hWd through the QnzWTubes of one Tree, muftbe twice 
as fine as the Juices paffing through the large Tubes of the other; 
and then zCube of an Inch taken out of the Solid in the fmall 
Tree, muft contain a different proportion of Vertnc, fromaC»£<? 
of the fame Dimenfions taken out of the larger Tree, but thfs 
Cafe I fhall treat of more at large in fomc other plate. 

But I cannot leave the Mifletoe without taking notice 
of two Things : In the firft place, as to its Method of Growth, 
the ingenious Dr. Douglas, F. R. S. has made feveral Capital 
Difcoveries, which he has communicated to the Royal Society, 
and is yet Co obfervant in the Progrefs of that Plant, that 
we expect he will oblige us with further Obfervations. On 
the other hand, (after it has been confiderM botanically) I 
have the Happinefe to fay my worthy Friend Sir John Cole- 
batch has given us a generous Account of its Vertues, and, 
with the true Spirit of a Br'tton, has put the Key of Life (as 
I may call it) in the Hands of thofe who arc troubled with the 
worft Diftempers, I mean Epileptick Cafes, which fometimes 
lead Men to that Extravagance, that in former Ages they have 
been efteem'd as mad Men, People bewitch'd, or poflcfs'd with 
Devils. And thefe deplorable Circumftances of Mankind may 
have given Occafion to two Things which are very remark- 
able,- Firft, That when the Druids lived they had the Know- 
ledge of Difeafes that were incident to Human Bodies, and had 
the Knowledge of the Mijletoe in this caftj, by which they 
might probably appear as Demi-gods in the Eyes of the People. 
Secondly, That tne Oak, which was held as facred by them, was 
chiefly the Tree that the Mtfletoe grew upon ; not to mention 
the other good Qualities of the Oak} and from hence it may 
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be likewife, that by Tradition the Mtjletoe of the Oak is now 
in Efteem beyond the reft. 

We are next to confiderfuch Moffesz.% are found growing upon 
the Bar is of Trees, and chiefly upon fiich as are diftempe?d and 
declining in their Vigour; for it can hardly bcfaid that a health- 
ful Tree ever produces any Mofs. The Moffes which are the 
greateft Sign of ill Health in Trees, are the Cup Mofs, and (ome 
others which branch like Corel Lines, and a third fort refemblipg 
a Bunch of Wool: Thefe are all white, and bear Seeds, but are 
not in other refpe&s Co perfect as the Green Moffes. The Time 
of their Shooting is in October, when the Rains begin to fall. 

We come now to treat of (uch Vegetable Bodies as are, depend- 
ing upon Trees j but may neverthelefs be made fo familiar with 
the Juices of the Earth, that from a fingle part of a Tree they 
become perfeB Plants. The firft of thele are the Leaves, 
which contain in themfelves fuch Vegetable Principles, as give 
them a Power of producing as perfeB Plants as the Originals 
they were taken from. For inftance, Plant the Leaves of Orange 
Trees, or other Ever-greens, in frelh Earth, they will ftrike Root, 
and produce perfeB Plants, if they are well water'd and kept in 
the Shade, as my fclf and Mr. Thomas Fairchild of Hog/don, 
with fbmc others, have experiene'd ; fo that the Leaves, befides 
their Ufe in helping the Buds to germinate while they are grow- 
ing upon the Trees, may be then efteemed perfect Vegetable Bo- 
dies. The Leaves of Aloes being (ct in like manner will produce 
perfeB Plants ; and even the Fruit of the Opuntia or Indian Fig, 
when it is full grown, being fet into the Earth, will ftrike Root 
and become a Plant as perfeB as the Mother it was taken from : 
By this Method I have often (aved feveral Plants. 

The Twigs and Branches of Trees are really (o many Plants 
growing upon one another ; for as they all proceed from Buds, 
or may rather be faid to be Buds explained, we may' thence infer 
that the Buds they came from did in every refpect perform 'the 
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O&oc of a Seed: The Twigs take Root in the Branches, and the 
Branches take Root in the Stem. 

It is to be obforved, that all theft, taken feparately, may be 
made by fome means or other to take Root; and even the very 
Roots themfelves of a Tree, being cut to pieces, and planted af- 
ter a proper Method, will vegetate and become perfect Trees. 
Dr. /fgrkola of Ratisbtme, in his Phikfophical Treatt/e of Agricul- 
ture, prefcribes feveral Methods for railing Trees from their dif- 
ferent Parts, by theAfliftance of Vegetative Mummy , as he calls 
it j and I have already tried fome of his Experiments, which an- 
fwer beyond Expectation ; the Account of which may be foen 
in my Preface to the Engltfk Tranflation of his Book. He has 
four or five foveral forts of Vegetable [Vox or Mummy, that he 
makes ufe of for propagating all forts of Trees: His Method is to 
dip both Ends of his Cuttings, whether of Roots or Branches, in 
one or other of thefo Preparations, and by that Means the Juices 
contained in each Cutting are preferv'd and nourim'd till they 
are difpofed for (hiking Root, and then the Mummy cracks and 
gives way to the tender Fibres. I am of Opinion, was this Way 
to be further confider'd, and fome Improvements added to that 
Gentleman's Method, we mould not only be fore of making 
the Cuttings of every kind of Plant ftrike Root, but forward 
them extremely in their Growth: as for Example : Wasltoraife 
Peach Trees from Cuttings, I would get together a large Parcel 
of yoang Shoots of Peach Trees, about Mid-fommer, and 
prefs the Juice from them, which I would afterwards put in a 
Dunghill, or fome other Heat ccjual to it, to digeft for three 
Weeks or a Month,- I would Hkcwife burn a large Parcel of Peach 
Tree Branches, and lay by their Ames for three or four Months, 
or more, till they became almoft like Earth it felf ; of thefe two 
Ingredients I would make a Palfe to enclofe the bottom part of 
my Peach Cuttings, fealing the Top of each Cutting ftrlt with 
common Pitch, or fome luch like Matter, and then let them in 
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the Ground, and keep them well watered ; Ifiippofe, if Cuttings, 
ordered after this manner, ftrike Root, they cannot fail of a vi- 
gorous Growth, as the Pafte they are enclofed in contains every 
thing agreeable to the Nature of the Plant it encloles; and fo 
the Cuttings of every fert of Tree may be order'd after the fame 
manner. , 

Could we by this, or Dr. Agricola's way, be certain of the 
Growth of the Cuttings we plant, we ihould be lore of having 
fiich a Collection of fruit as we moft defire$ for the Branches or 
Twigs may be cut when the Fruit is ripe upon the Trees. This 
leads me to confider the Ufe of Soap, which I was inform'd 
fome time ago has an extraordinary Effect on the Vegetation of 
Trees , by anointing the Roots with it. 

I was told by a curious Lover of Plants, that laft Year, in 
June, he tran (planted & Bay-tree of an Inch diameter in the Stem; 
but for the more convenient Carriage of it from place to place, 
he cut down the Plant , and left only fix Inches of the Stem re- 
maining ; and at the lame time cleared the Earth from the Roots % 
and anointed them well with common Soap ; in this State he 
planted it in a Pot, and watered it every Morning,- the Confe- 
rence was, as he fays, that the Augnft following it had mot 
out three Branches, each about two Foot long, out of the hard 
Wood of the Stem. This Vegetation feem'd fo extraordinary to 
me, that I could not help immediately enquiring into the Na- 
ture of Soap, and the Ingredients of its Compofition, which I 
found to be A/hes of Vegetables, Oils of Vegetables or Fifh, or 
• Tallow of other Animals ; I concluded then that the AJhes and 
the Oils of Plants might reafonably contribute to Vegetation ; 
arid the common Cuftom of manuring Lands in the Weftern 
-and other Parts of England with Ftjh of feveral kinds, made 
me judge that their Oil muft contribute to the Growth of Plants ; 
and the common Method of laying dead Animals to the Roots 
of decaying Trees, to invigorate them and reftore their Health, 

G i gave 



Digitized by Google 



t 



*4'4 A Pbihfophical Account of the 

gave me good Reafbn to approve of the Ufe of Soap, which I 
have this Year anointed feme Cuttings with, efpecially of Vmes, 
in July laft, which have hitheno prelerved their Leaves frefli and 
green, and are now (in Augtift) beginning to {hoot. 

But befides the Help which Soap may give to the Vegetation of 
Plants, I am apt to believe it will be of great Ufe in tne Remo- 
val of Plants to any great Diftance ; for what chiefly gives the 
Check to a Plant in its Removal, is, that the Air fhrinks and 
dries up the Vcffels and Parencbymous Parts of the Root, Co that 
they are not for a long while in a Condition to draw in their Sap 
freely $ but I conceive that Soap will help this Cafe, if the Roots 
are well anointed with it when they are frefh taken out of the 
Ground, efpecially in fiich Plants as are Tap-rooted ; and it 
will be further of ufe in keeping the Air from the Roots after the 
Plant is fet in the Ground, till the Earth is firmly fettled about 
them. But as I have yet made but few Experiments in this way, 
I mall leave it to my curious Reader to try fome ordinary Plants 
with it, before he runs the Hazard of a large Quantity ; for whe- 
ther it will agree alike with all forts of Plants, I cannot yet de- 
termine. . 

As we have already taken notice of the moft. remarkable Par- 
ticulars relating to Plants, we come now to fay fbmething of 
their Degrees of Growth, and their Progreflion in Weight and 
Stature, from the Time they were enclofed in the Seea*, to theFul- 
iiefs of their Perfection. In order to this I fhall begin with the 
Weight of an Acorn, and compare it with a full grown Oak, 
which it may produce ; I fuppofe about twelve Acorns, frefh from 
the Trees, weigh an Ounce, and an Oak-tree in its moft perfect 
State, (which is I fuppofe at a hundred Years Growth) with its 
Roots and Branches, may probably weigh about fifteen Ton ; fb 
that in a hundred Years a lingle Acorn weighing one twelfth of 
an Ounce, has encreas'd its Weight 33600 Pound, which is 
537600 Ounces, or an Increafe of Parts of equal Value with its 
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firft Weight 6*471200; fb that one Year with another, for 
the Term of an hundred Years, it gain'd 64711 Parts, which 
is j 3 76* Ounces,- for it would be ridiculous to imagine, as fome 
have done, that an Acorn that had fhot vigoroufly the firft Year, 
fo as to be perhaps fix or eight Inches high, fliould weigh as 
much as a Year's Growth when the Tree is fifty Years old ; or 
that every Year, during the whole time of its Growth, it gains 
equal Sums of Weight: no; the Cafe is quite other wife, as we 
find by Experience : the firft Year the young Oak weighs about 
three times as much as the Acorn > and thefecond Year about threa 
times as much as the Tree of one Year, and the third Year three 
times as much as the (econd, and Co on in that Mathematical 
Progrelfion, during the chiefeft Time of its Growth; not to 
reckon the Weight or Number of the Acorns, which it might 
reaibnably bear, from about its thirtieth Year to the hundredth 
Year of its Age, which I conceive cannot be lefs than a hun- 
dred Bufliels, which may probably contain in Number 384000 
Acorns; (for reckoning fixty Glands to the Pint, which is 3840 
to the Bufhel, in a hundred Buftiels there will be the aforefaid 
Number;) arid if we fuppofe them to weigh after the rate of twelve 
to the Ounce, the whole amount of Weight will be 32000 
Ounces, or 1000 Pound: But I have been as moderate in this 
Computation of the Acorns, as I have been before in the Weight 
of the whole Body of the Tree, with its Roots and Branches, 
which I have only reckon'd fifteen Ton. I once remember four 
Sacks of Acorns were gather'd from one Tt ee, which amounted to 
fixteen,BufhcIs; and I believe then one may reckon five Bulh- 
cls to be the Produce of a good Tree, one Year with another, 
which, for the Space of a hundred Years, amount to five hun- 
dred Bufhels, weighing (according to the foregoing Account) 
ten thoufand Pound, and arc in Number 1920000 ; fo that if 
we allow the Weight of the Leaves and Husks of the Acorns, 
which the fame Tree produced in a hundred Years, to be equal 
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to the Weight of the Glands, then that Tree has drawn Non- 
rifhment from the Earth, Water, and Air, in that Period of 
Time, j 24000 Pound Weight, w&ich is a wonderful recreate. 

In Annual Plants, fiich as the Cucurbit or Gourd kind, the 
proportion of Weight in the full grown Plant compared with,, 
the Weight of die Seed, is much the fame with that in thefl**;* 
and the progreffive Growth of the Plant I fuppofe to be much 
like that of the Oak, in proportion to the Length of its Life. 
In the Gourd kind we may reckon a Seed to weigh about a thir- 
ty- fecond part of an Ounce, which Seed coming to explain it 
felf into a Plant of full Perfection, will fpread its Vine in fix 
Months to fiich a prodigious Length, that I have meafured from 
the extream Point of one Branch to the Extremity of another a- 
bove thirty Foot, at which time there were growing on it five 
large Fruit, weighing about twenty Pound a-piece one with the 
other, and as many fmall ones as might probably weigh thirty 
Pound ; the Leaves, Stalks, and Roots, I fuppofe, weigh'd about 
forty Pound ; fo that the whole had gain'd infix Months near an 
hundred and feventy Pound Weight, which is 8 70 3 9 thirty-fecond 
parts of an Ounce more than the Weight of the^W. The Fruit 
of the largeft kind of Gourd is of an Egg-like Figure, fometimes 
two Foot in length, and the Diameter of its Breadth a Foot; 
and this Tad Fruit is not longer than forty Days coming to its 
full Growth ; now fuppofing it but twenty Inches long, and ten 
Inches thick, it then grows half an Inch in length, and a quar- 
ter, of an Inch in breadth, one Day with another. 

The Leaves of the fame Plant, when they are full grown, 
meafurc about ten Inches over; thefe, from their State in the 
Bud, till they are fully explained, require about (even Days ; fb 
that in the Progrefs of their Growth they are expanded about an 
Inch and half one Day with another. Now when Vegetables 
grow with this Hidden Encrcafc, I fee no rcaibn why we may not 
obferve their Motion with a good Mta oftope ; for every one 
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knows (who has been conversant with Micro/copes) that we have 
feme GlafFes which will magnify a fimple Point, inch as is not 
bigger than a Grain of Sand, fb as to make it three Inehes over; 
or Jhew a Diameter of as much; then fuppofing an Inch and 
half is the Produce of twenty four Hours, and allowing that an 
Inch in length is equal to fifty Points, then in twenty four / 
Hours the Leaf grows fcvcnty five of thefe Points; and if 
we allow every one of thofe Points to mcafure three Inches by 
the Microfcopty the Produce of a Night and Day is eighteen Foot 
nine Inches ; fo that if we were to fix a Micro/tope over one of 
thefe Leaver when the Son fhines upon it, I do not doubt but 
we might obierve the Circulation of the Sap in the Leaf, and* 
have the Satisfaction of feeing the Plant grow, and its Parts 
move, much quicker than the Minute Hand of a Clock, and with- 
out Paufes or Refts in its. Motion. 

As the Growth of Plants is thus eafy to be difcerned, and the 
Circulation of their Juices and the Mode of their Generating 
is now pretty generally received, fbme unskilful People have al- 
io thought that fbme of them had a Share of Senfation, as the 
bumble and fenfitive Plants, the Wild or SpurtingCucumber, the 
Seed-Pods of Female Balfoms, with others of the like Nature; 
but this is far from Reafbn, when we confider that the Fruit of 
the Wild Cueumber never flies from its Vine till its Veflels are 
over-repleat with Juices, which is the fame cafe with the Seed- 
Pods of Balfoms, whole Parts are fb full when they are quite ripe, 
that the Pod burfls open upon the Ieaft Touch ; but the falling 
down of the Leaves of the humble Plant, and the clofing of 
thofe of the fetifitive, feems either to proceed from the Tender- 
nefs of the Velfels, which convey their Sap into them, and fa- 
tten them to the Twigs they grow upon, or clfe that they can- 
not bear any Cold or uncommon Motion of the Air. For in a 
warm Day, when the Air is ferene, thefe Plants, if they (land 
abroad, are not affe&cd by ir, or will fcarccly give way, tho 1 
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they are touch'd with fome Violence j but if the Weather be 
cool they are feemingly declining, and refift the Touch without 
any Alteration. On the contrary, when they are kept continu- 
ally under Glafles, and the Sun mines upon 'em, they do not 
only decline if they are touch'd with the Hand, but are fubje&to 
the fame Alteration by any extraordinary Preflure or Motion 
of the Air made by a Fan or Handkerchief at fbmediftancefrom 
them , and I obferve that they never appear in a right State of 
Health, or have their Leaves expanded, from the time of the 
Sun letting till it is rifen. 

Thus I think I have remark'd what is moll nccefTary to be ob- 
icrv'd in Plants, and may be fufficient to give us an Idea of their 
Share of Life and Growth j they have perfeB Form every one 
according to its Tribe, and may be as eafily diftinguifli'd from 
one another, as the various Bodies oblervable in the Animal 
Kingdom. 

Explanation of the Figures relating to this Chapter. 

PLATE L 

Fig. III. Hoe Echinomelocaclus, or Melon Thiftlc, growing 
in Nevis, St. Chriftrophers, and others of the Caribbee Iflands, 
commonly call'd in thofe Parts Turks-head or Popes-head. 

Fig. IV. The Upright Torch Thiftle, growing wild in Jamai- 
ca, and other Parts in the Weft Indies, near the fame Latitude. 

Fig. V. The Opuntia or Indian Fig-tree, growing in Carolina, 
and about Florida. 

fig. VI. A Shoot of the foregoing Plant fhewing its Leaves. 
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CHAP. IV. 

Of Immoveable Shell-Fish, andoffuch 
as teLocAL Motion; with Variety of Ob- 
fervations upon the reft of the F 1 s h - k i n d in 
Salt and Frefh Waters. 

HAVING taken notice in the former Chapter of fuch 
Plants- as are efteem'd the raoft PerfeB, and made men- 
tion of the moft remarkable Particulars relating to their State of 
Life and Manner of Growth, I come in the next place to treat 
of thofe Bodies, which, like Plants, want Local Motion, but 
have fuch a Share of Animal Life as to afford them the Power 
of Senfation. 

Of thefe there are the Oyfler, the Mufck, the Cockle, the 
Bar-nick, &c. which are never capable of removing themfelves 
from their firfl Station, as far as I can yet learn, notwith (ran cl- 
ing we find of them in and about lome Shores or Rocks, where 
they had not been obferv'd before ; but this happens from the 
Spawn of them, which flits upon the Waters, and is carry'd from 
place to place by the Winds or Tides. 

It is remark'd by fbme curious Obfervers of Nature, that fuch 
Shdl-Fifh as are immoveable are Androginous ; that is, each 
reflectively poiTefTes the Male and Female Parts of Generation, 
fb as to be capable of impregnating it felf without the help of a- 
nother of the fame Kind ; which is the fame cafe with that which 
I have mention'd to be natural to Plants, which are each of them 
confin'd to their feveral Stations, without the Power of feeking 
at any Diftance one of a contrary Sex ; for which reafbn we may 
judge that the neceflary Parts, for propagating of their re- 
fpedtive Kinds, were thus difpofed by Nature. 
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The Oyfter has its Station under foch a Depth of Waters, as 
foldom or never to be left uncover'd by them ; but the Mu/cle has 
generally its Situation in luch Places upon the Shore, or Rocks, as 
by the Fall of the Tides they become expofed to the open Air; 
and commonly are foondio Beds of large Extent, fbmetimes cove- 
ring near an Acre of Ground, as we may find in feveral Places 
on our Englijh Coafts : The Cockle is always bedded in the Sand 
upon thofe Shores that are uncover'd at low Tides, andarefeem- 
ingly fed like Earth-Worms, which draw their Nourifhment on- 
ly from the Earth or Sand which paties through their Bodies ; bat 
Mufiles and the Oyfter we often rind will feed upon Sea-weeds 
when they can come at them ; tho' I am of Opinion that their mod 
ordinary Food is Mud and the Wafh of the Sea. About three 
Miles from Colchefter there are Iktk Pits near the River which 
receive the Tides at High-water, in which they place Baskets 
of Oyfters newly brought from the Sea, letting them remain a- 
bout fifteen Hays or three Weeks, to purge ehemfelves from their 
natural Food, and grow green by feeding upon a fort of Crow- 
Silky which is in great plenty in thofe Pits, and then they are 
reckon d in a right State rot Barrelling op for the Markets, and 
aee allow'd to be much better relifltfd than any otheT Oyfters 
found in our Br'tufh Seas, tho* there arc much larger about Ten- 
. by and Mtlford- Haven. In forne Parts of the Eafi Indies there 
are Oyfters of that prodigious Size, that a fingle Shell will weigh 
above an hundred Weight > as we may be farther inform'd 1 by the 
Reverend Mr. Pocock, one of the Chaplains to the Royal Ho- 
Ipital at Greenwhich, which curious Gentleman has one of them 
iu his Cabinet of Rarities* What we may obferve more parti- 
cularly in this Strain of Shell- Ftfh y isfirir, that they have nobc*- 
ny Sundance within their flefhy Parts , nor do they enjoy the 
Benefit of Sight, Hearing or Smelling, that lean yet difcover; 
neither indeed do I think the neceflary Organs for thofe Senfes 
can reafonably be fought for in fuch Bodies as have a fix'd State 

of 



Digitized by Google 



Workso/Nature. 51 

of Life; theSenfes of Feeling and Tafting being fufficicnt for 
the Maintenance and Support of them. Thefe enjoy a more 
perfect Share of Life than Vegetables, which have only a degree 
of Life, without any Senfe that we can yet find out. Again, 
as the Bodies of thefe Shell-Ftjh, of themfelves, would perhaps 
be febject to the voracious Appetites of the Ftjb of Prey, Nature 
has wifdy given them Coverings or Cafes of fo hard a Subftance 
as to fecure them from that Danger; thefe Shells have a kind of 
Vegetative Growth, and have alfb Veflels of Communication 
with the Animal they contain ; Co that it feems as if the Juices 
of the one were neceflfary for the Support of the other ; which 
Cafe is well worth die Conflderation of the Curious, as it is part- 
ly the feme in the Folium Ambulans, or Walking Leaf, which 
1 mall treat of at large in the Chapter of Infe8s. 

There are yet many other kinds of Immoveable Animals 0$ thfc 
Waters, which I might have mention'd in this place; but at pre* 
fent, as my Intention is only to offer this as an Introduction td 
Natural Hiftory, I mail content my felf with giving but a few In- 
stances of (uch Things obfervable in Nature's Works, as may 
tend to explain to us what Affinity the feverat created Bodies 
have one to another, both with regard to their Frame, and their 
Power of Growth and Motion : And for the better Information 
of my Reader, {hall chiefly draw my Inferences from fuch Sub- 
jects as may be come at with the greateft Eafe. 

The next I (hall take notice of is the Scallop and PefluHcul*, 
which laft have a perpendicular Motion in trie Water, raifing 
themfelves from the Bottom in a right Line to the Surface, by 
flapping their Shells with a very quick Motion ; and I fuppote 
the Scallop, which feems only to be a larger kind of them, has 
likewife the feme Mode of Motion, which is worthy our En- 
quiry, 

While I am writing this, I have fortunately met with fome ve- 
ry curious Obfervations of Mr. Lewenhook\ relating to Mufcles, 
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in the Ph'tlofophkal Tr anfatlions, N° 336, and efpecially tend* 
ing to prove them Androgmous. That learned Gentleman firffc 
oblei ves that Mufi/es lay their Eggs in Strings, regularly placed 
one by another upon the Out-fide of their Shells, and that this 
Spawn or Eggs continually encreafe in Strength till they become 
perfect Mufcles, at which time part of their Egg-fhells is difco- 
verable upon the outward covering of the Ftfh, till that Coat is 
hardcn'd or changed into a firm Shell. 

The next Obfervation was made November 18, upon the 0- 
var'ium, or Egg-Neft: at that Seafbn our Author difcover'd fome 
of their Eggs were placed on the Outfide of the Shells, while 0- 
thers were vet lodg'd in the Ovariet : thele unborn Mufcles had 
their marp Ends faften'd to the String or VeUels by which they 
receive their Nourifhment. Some Days afterwards he oblerv'd 
twenty five other Mufcles that had not yet placed their Eggs up- 
on their Shells ^ from thc(e he took a great Number of Eggs, 
which he examined with the Mkrofcope, and found lome of them 
fo fmall, that he could but juft obferve the Figure of them ; 
from others he took (bme that were larger, of a brownifli Co- 
lour, mix'd with little Specks $ in thek Eggs hedifcover'dfomeof 
the Parts of the little Ftjh, but the fmaWciEggs were tranfparent. ■ 
In fine, having examin'd a great Number of Mufcles, and found 
the Ovana or Egg-Nefis in them all, he concludes, that every 
Mufcle brings forth young ones, laying them not only upon 
their, own Shells, but upon thofe of others \ fo that fometimes a 
Mufcle is quite cover'd over with Eggs. He tells us, that it is 
his judgment, after feveral Obfervations, that moftof the Shell- 
Fijh bring forth their Young without the help of Males-, each par- 
ticular Ftjh impregnating it felf; for that in all thofe Mufcles 
which he had oblerv'd, he found in the fmalleft Particles of 
their Beards, by the help of Miciofcopes, that in each Part 
(which was not the hundredth part fo big as a common Grain of 
band) there was a vail Number of Motions, which remain'd 
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fbrfome time after it was taken off from the Body of t\\tMufcle. 
In thefe Parts he has fcveral times ob(erved^/*»tf/c#/«fwimming ; 
and the fmall Parts that lay round about were put into fuch a 
Motion, that he fays one may be apt alfb to take them for Am- 
malcu/a-, and this gives me reafon to believe that the Beard of 
the Mufde may perhaps do the Office of the Male Part. But this 
is only Conjecture, and deferves further to be confidered. 

As to the Food of Mnfcles, he gives us room to fuggeft that it - 
is the fined Sandy Parts, and Come kind of Sea-weed ; for he has 
been as accurate in the Defcription of the Stomach, as he has 
been in his Enquiry after thofe Parts which are appointed for Ge- 
neration. 

We are in the next place to treat of fuch Shell-Fi/h as have 
Local Motion, fuch as Lobfters, Crabs , Star-Ftjh, &c. 

The Habitation of the Lobfter is in Holes among the Rocks, 
where the Sea - never leaves them; they have a Power of moving 
forwards with great Nimblenefs, either by (wimmingin the Water 
by the Afliftance of their eight (mailer Legs, placed four on each 
fide, or the Flapping of their Tail, or the Finns lodged under 
it ; thefe Finns are edg'd with a kind of Fringe, the better to 
hold for Come time their Spawn, which is not much unlike Cole 
or Cabbage Seed, but chain'd together. Its Motion at the Bot- 
tom of the Sea, or upon the Rocks, is aflifted by its larger 
Claws, wherein they have Co much Strength as to refift a Fores 
equal to fixty Pound Weight j and by means of Mufcles in thofe 
Claws are capable of pinching any thing they can lay hold of 
with that Strength, that it requires a confiderable Force to make 
them quit their Hold - r and, as I am infbrm'd by fome Lobfler 
Fifhers, will rather lofe their Claw than part with what they 
have laid hold of : which brings to my Mind what is related of 
them in the Memoirs of the Royal Academy oj 'Paris, jor the Tear 
1 7 1 1 , where it is reported, that if one of the larger Claws is 
broken oft and the Lobfier ftill remains in the Sea, it will 
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grow again, or be renewed ; which is the Reafbn, perhaps, that 
we feldom find the large Claws of the fame Lebfier both of one 
liignefs. If this be true, we may fiippofe that the State of Lob- 
fiers is partly Vegetable, partly Animal; for Vegetables have a 
power of renewing their Boughs or Branches when they are bro- 
ken or cut off j but no Animal that I know of has the Power of 
renewing a loft Limb. 

To affift them in catching their Prey, they have two Eyes, 
and two jointed Antena, which reach a confiderable Length be- 
fore their Bodies, and in which I fiippofe there is contained their 
moft febrile Seofc of Feeling, even to as to give them notice by 
the trembling of the Waters of the Approach of their Enemies, 
which are out of the Reach of their Eye-fight, or perhaps to feel 
out their Food lyiqg at the Bottom of the Sea, which the Situa- 
tion of their Eyes cannot allow them to difcern. For the better 
Marceration of their Food before it enters the Stomach, their 
Mouths are guarded by four or five Pair of toothed Jaws, each 
ef which has a Power of acting by it felf. 

I have not yet had Opportunity of fatisfying my felf, whether 
there are Male and Female Lobfon, or whether they act in Gene- 
ration as do; that is, if each refyeftive Lobjler, in the time 
% of Coupling, performs the Male and Female Act. at the fame 
time: for in all the Lfbfters I have opened in June and July, 
I find either the Spawn is excluded from the Body, and lodged 
among the Finns under the Tail j or eMe 1 have observed a Spawn- 
like Body (which I fuppofe to be the Ovarta) running through 
the Flefh of the Lobfler, from a place near the Stomach to the 
Orifice under the Tatl-Ftnns. But this Matter I mall treat of more 
at large, when 1 have had Opportunity of examining it with 
more Exactnefs 

The Natural Hiftorians have reckoned near thirty feveral forts 
of Lobfters, all of which are cloathed with Shells; and by what 
I -can learn, there are not fewer Kinds of Crabs, fbme of them 
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▼cry poifbnons: The larger forts of them are commonly found a- 
mong the Rocks, and, like Lobfters, are never uncovered by the 
Waters ; but the fmaller Kinds are often found upon the Shores 
at Lo* Water. I do not hitherto find that any of this Racehave 
the Power of Swimming, or have any Parts analogous to Finns, 

The Crab which ! lhaH chiefly take notice of is that fort 
commonly found upon our Engli/h Coafl : it is like the Lobfter, 
with regstd to ks number of Legs and large Claws, whofe Tex- 
ture and Parts are nearly the fame with thofe of the Lobfters j 
their Body is placed in the Center of their Legs, like that of the 
Spider, but ttieir Motion is Latitudinal or Obhke, contrary to 
that of the Lobfter, which is Direct. : This Side-Motion of the 
Crab, I fuppofe, happens for want of that jointed Tail to guide 
it in its Motion, which ferves partly as a Rudder to guide the 
Lobfter forward. The Eyes of the Crab arc more prominent 
from the Body than thofe of Lobfters, and are fb fituared, that 
they can turn them ro any Point which they are prompted to move 
to; for which reafbn I fuppofe they are wanting of thofe Anten<e, 
or Feelers, which weobferve in Lobfters-, but (bme remark that 
their Side- Movement is directed by their right Legs, which they 
fay are always larger than thofe on the left fide. I fuppofe the 
manner of their Generation is fomewhat like that in Lobfters; 
although they want thofe Finns under the Tail for the Prefer va- 
rion of the Spawn. For I have obferved in the fmaller Kind of 
Craby which I fuppofe is in moft Refpc&s analogous to the larger 
fort, that the Eggs are preferved in a Knot clofely link'd toge- 
ther immediately under the Apron, after they are excluded 
from the Body of the Mother; and the Time of their Spawning 
is the fame with that of Lobfters. 

The Star-Ftjh is another Genus of moveable Shell-Ftjh, tho* 
ks Motion is trifling in comparifbn with the former and of 
thefe there are feveral Kinds, tho' I have feen but three forts,. 
viz. the Stella Marina Major, the Stella Marina Minor, and; 
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the Stella Marina Arbor efcens: The Motion of the firft two is 
performed by bending their jointed Rays backwards and forwards.; 
but the latter I fuppole muft be much quicker, if it can makcuie 
of all its Ramifications, which are fbme thoufands in number. 
The largeft of this Kind that I have feen is now in the Mufeum 
of the Royal Society in Crane-Court, Fleetftreet. The Mouths 
of all this Kind are in the Center of their Bodies ; and I do not 
find any Orifice for the Difcharge of Excrement, no more than 
for the Service of Generation. So odd a Creature as this is well 
worth the Contemplation of fuch curious Perfons as live near the 
Sea, where every Day they have Subjects enow to employ their 
Curiofity, and improve their Under/landing. 

I now come to treat of fuch other Shell- fs/h as move from 
place to place, by means of an undulating Motion of their flefhy 
Parts out of the Shell, after the manner of Snails: Of thefe there 
_are feveral Kinds, fome of which can (wim or creep at their Plea- 
fure,- and others only creep upon the Sands or Rocks. The 
Perwinkles or IVater-Snails, whether in the Sea or in the Rivers, 
have the fame Mode of Motion we may obferve them fwimming 
on the Surface of the Waters, with their whole Body and Shell 
reverfed in the Water j Co that they feem to take hold of the Air, 
and to receive that Refiftance from it, which common Snails 
do from the Earth, or other folid Bodies which they creep upon. 
They have a Power of contracting their Bodies fo as to enclofe 
them in their Shells, and at their Pleafure to relax their Parts, 
and explain or expand them to fuch a degree, as to fill up twice 
the Space of the Shell. The Flelh of thefe Creatures is rifcous, 
and of a porous Texture, by which means they have a Power of 
adding continually to the Growth of their Shells, or re-inftating 
.any broken Part of them j for the Fijlous Matter contained in 
their Bodies ifliics out in great Abundance to any fraclurcd Part 
of the Shell, and loon hardens and joins it felf with it. So like- 
wise when the Bodies of thefe Creatures grow too big for their 

Shells, 
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Shells, a Supply of the fame Juice ferves to enlarge their Cove- 
rings. I fuppofe their Generation is much the fame with that of 
Land-Snails, which fee in the Chapter of Snails, Earth- 
fVorms, 8cc. 

The Chief of this Clafs is the Nautilus, Purpura, Strombut, 
Murex, Buccinus, Trochus, Concha, &c. the Beauty of whole 
Shells, with the furprifing Variety in their Stru&ure, is as re- 
markable as the Diverfity of Feathering in Birds, or the various 
Colouring and Spotting of their Eggs. The great Extent of 
feveral of theft Shells is furprifing, fome of them weighing near 
ten Pounds a-piece, without the Animals in them. But whoever 
would fatisfy their Curiofity in thefe Matters, may have recourfe 
to the excellent Cabinets of Sir Hans Shane, Baronet ; the 
Mufeum of the Royal Society ,• Mr. foment at Harlem ; Dr. 
Ruyjh and Mr. Albertus Seba at Amfterdam ; where they may 
■behold with Admiration the Beauties collected by thofe learned 
Gentlemen. But that we may learn likewife fbme Account of 
the Creatures which inhabit thefe teftaceous Bodies, let me once 
more recommend the Obfcrvance of them to thofe Gentlemen 
who have the Plealiire of living near the Sea. 

I come now to treat of fuch tijh as are Inhabitants of theSalt 
and FreftiAVaters, that are framed for fwimming only, and are 
of fiich a Compofiire and Texture of Parts, as to breath only an 
Element as denfe as Water,* for the Air to thole Creatures is too 
fine and ratified for them tofubfiit in; fuch as is the Cafe of fbme 
Animals, which are taken up upon high Mountains ; for there the 
Air is fb much thinner than the uliial Air of their Breath in their 
natural Station of Life, that it does not contain nourifhing Particles 
enough for their Subfiftance j and has the fame EfFecT: upon their 
Bodies as they would find in the Receiver of the Air-Pump, if 
the more heavy Parts of the Air were drawn out; fb likewife 
the Animals of the Land cannot inhabit the Waters without 
fuffocating, no more than the Inhabitants of the Waters can live 
upon the Land, or in the feveral Stations of the Aic 
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As the Ftfh I am now treating of have their Motion and Pa£ 
fage from place to place by Iwimming only, it would be to tax 
Nature with an Indiicretion to expert aoy other Parts about them, 
but what are neceflary for fiich a Life and Motion. . We plainly 
difoover, by many Proofs, that the Water is to them of no more 
Ufc than Air is to Mankind. Every Fijh y according to its re- 
ipe&ive Tribe, has a Food natural to it, as Land Animals have, 
and without that the Waters are not fufficient to maintain 
them. 

The Food of Ftfhes is either Plants or Herbs of the Waters, 
Itifeflsy or other Ftfh ; 'tis for this Reafon that they pafs from 
place to place at certain Seafons in fearch of their proper Food. 
I am informed that even Whales go in Troops from the mod 
Northern Parts, as far as the Coaft of Guinea, and other Places 
near the Line, where the Sea is full of Weed, at a certain Seafon 
of the Year, and there Couple as Animals do, and then in due 
time return to their Northern Station. The Whale is Fwipe- 
rous f and fockles her Young, which, I am told, never exceed 
two in number. Some few Years fince foveral hundred young 
Whales were driven on Shore upon the Irijh Coaft y and of late fe- 
veral Whales have been taken far South in the Weftern Ocean, 
altho' it has been for a long time pra&ifed to fifti for them only 
in the North Seas, where they were fuppofed only to refide. 

Mackarely HerringSy and many otner Kinds of Fijhy have 
their Sealbns of coming upon our Coafts, as well to feek their 
proper Food then in the Chanel, and in our Rivers, as to lay 
their Spawn ; and I have not heard that any of thefe Palling Fi/h 
have been found in our Seas but at the common Seafons. It is 
likewife to be obferv'd, that the Ftfh of PafTage fwim always in 
Shoals, and are as punctual to the Times of their coming and 
going, as the Temper of the Seafon will permit; fometimes a 
ftrong Wind or cold Weather will keep them back fifteen Days 
later than their ufoal time, and, on the contrary, 1 have known 
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them come into the Chanel and our Rivers a Fortnight (boner 
than they ufed to do, when the Weather has been warm, or the 
Wind fet to drive them in : But it is no wonder that their Seafon 
of Patiage depends Co much upon the Temper of the Air, feeing 
every thing which is proper for their Food is equally depending 
upon the Weather. The Sea or River- weeds mud have a certain 
Temperature of Air to bring them forward; the InfeBs of the 
Waters, &c. depend alfo upon the fame Caufe for their 
Hatching j and if our Paflage Ftjh are Ftjh of Prey, the 
Ftfh they prey upon will not run before them, if they cannot 
meet with neceflary Food. 

As to the Time of Running or Paflingof each particular Kind < 
of Ftjhy it rauft not be expected that I mould at prefent give an* 
•* exact Account of them ; my Oblervations have not been (ufficicnt 
to remark the Seafons when the (everal forts of Ftjh come into 
our Rivers, nor have I had Convention enough as yet with the 
Sea to give fo ample an Account as I hope to do hereafter. 

If we may believe the curious Obfcrvers of Ftfh, they have 
two Modes of Generation,- the Squameotts or Scaiey Kind of them 
lay their Eggs or Spawn in (hallow Water, and the Mtlter. or 
Male covers it with a prolifick Juice as foon as it is excluded 
from the Body of the Female ^ arid when the Waters by means 
of the Weather become of a certain Temperature,' the Spawn 
hatches at once into little Ftfh> which for a certain Seafon (wim 
and feed together in Shoals, not caring to mingle themfclves 
with the Spawn or young Fry of others, till they are capable of 
(hifting for themfclves. Tis remarkable, that the fmaller they 
are they delight in the (hallower Waters, and as they gradually 
encreafe in Bigne& make towards the Deep. 

The Cetaceous Kind for the moft part are faid to couple; and ; 
in" (everal Kinds of them we may plainly difcover the Male and 
Female Parts of Generation. Some of them are Oviperous, and 
others Vhitpenus. 

I 1 The 
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The Number of Spawn laid by (brae Ftjh is aim oft incredible: 
The Roe of the Cod-F/fh, for Example, in the Space of a 
of one fourth of an Inch contains two hundred and fifty Ezgs; 
and according to that Proportion the whole muft contain about 
a Million. The great Mr. Lewenhook tells us, that in the Space 
of a fmall Sand ofthe Male Seed of the Cod- fi/h there are a- 
bove ten thoufand Antmalcula. Now fiippofing that every Egg 
or Spawn of a fingle Cod-Ftjh mould come to Perfection, and 
that in five Years time every one of thofe Ftjb mould be capable 
of producing others, fiippofing only half of them Females, the 
Encreafe of them would then be five hundred thoufand Millions ; 
and five Years afterward, by the fame Reckoning, there would 
be an Encrcafe of about a thoufand Miriads of Miriads; which 
Encreale, in the Space of ten Years, from one fingle ///ft, would 
give us room to fuppofe, that in one thoufand Years, at that rate, 
the Cod only fb propagated would fill up more Space than the 
whole World contains. But we are not to imagine that this vaft 
Number of Spawn or Eggs can all of them be prolifick, nor is it 
without the Hazard of being devoured by other Fi/h, or of being 
deftroyed by other Accidents: If only a fortieth part of that 
which is laid annually in the Sea comes to good, the Waters 
would hardly be able to contain its Produce. Nor are the Ftjh of 
the Rivers and Lakes lels prolifick, confidering their Proportion. 
A Carp does not {pawn leis than twenty thoufand, and perhaps 
a Tench half as many,- and I believe we may lay it down as a ge- 
neral Rule, that the more Enemies a Ftjh has to its felf and its 
Encreale, fb Nature has taken Care to provide it with fuch a Ca- 
pacity of encreafing or propagating its Species, that there is a 
due Allowance to make good all Loflfes that may happen. 

It is my Opinion, that moft Kinds of Ftjh are partly dictated 
by Nature to (hift their Place about Spawning time, as well for 
the Prefervation of their young ones as for the fake of their 
Food. And it is obfervable, that the Palling after they have 
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fpawn'd, find out lome other Station, perhaps becaufe they would 
avoid thofe Ftjh which would prey upon them, if they' were 
to ftay in the fame Place. 

The Forms and Texture of the Parts in Ftjh are as various as 
what we find in the Vegetable Kingdom : every one is provided 
with neceflary Parts to defend it (elf againft, or to avoid, its Ene- 
mies. The Ffying-Fi/h has Finns of Co great a Length, as to 
do the Office of Wings in the Air for a certain time, till they 
become dry, as well as (erve them for Conveyance from place to 
place in the Waters : by this Means they avoid the Dolphins, 
which purfiie them to prey upon them. One of thefe fort I have 
delineated in Plate VIII, Fig. I, which was drawn from that in 
the Royal Society. The Sward-Fi/h and Saw-Ftjh I have alfb 
taken the Figures of, (from thofe at Mr. Salter's Coffee-houfe 
at Chel/ea) to (hew what Weapons Nature has provided them 
with for their Defence which makes me fuppofe that they are 
not without Enemies that prey upon them, notwithftanding they 
fbmetimes meafiire fix Foot in length. And, to fct afide the fa- 
bulous Account of the Siren or Mermaid, I have likewife in the 
fame Plate added the Figure of the true Mermaid-Ftjh, as it is 
now preferv'd in the fame Colle&ion of Rarities. 

The Orbis Exhinatus, and Lanthorn-Ftjh, are alfb naturally 

fuarded with Spines which cover their whole Bodies, lb that no 
ind of Ftjh, t>e they ever fo voraceous, dare attempt them. 
Nor is the Perch without its Spines in the back Finn, which it 
can raife up at Pleafure for its Defence when its Enemy draws 
near. 

But it is not only by thefe natural Arms or Weapons that Ftjh 
preferve themfelves, or their Spawn, from the Ftjh of Prey; they 
nave likewife a natural Cunning, which fur nifties them with 
Contrivance to make themfelves Nells or Cafes of Shelter for 
themfelves and their Spawn •> an lnftance of which I have lately 

been agreeably furnifh'd with by the learned Hall, Efq; 
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Serjeant at Arms, who made me a Preterit of a Ttckleback's Neft, 
which he obferv'd the Structure of from near the Time of its 
Beginning, till it was brought to the Perfection it is in the Fi- 
gure : It is compofed of little Ftbres of Roots , fo placed toge- 
ther, as to leave an hollow Tube in the Middle, which I foppofe 
was rather compofed to lay the Spawn in, than for a Lodgment 
for the Ftjb it felf ; for the Ttckleback has a (harp Thorn in its 
back Finn, which I foppofe is fufficicnt to defend it from Ftjh of 
Prey ; but as they always live in the fhalloweft Water, lb their 
Spawn would be too much expos'd to the Swallows, or other Birds, 
which delight to be near the Waters, was it not to be defended 
from them by fome fuch like Covering. About the End of May, 
or Beginning of June, is the Time when thefe little Builders are 
at work, as I am informed by the above-mention'd curious Gen- 
tleman. And fince we have this Inftance of the Contrivance of 
one kind of Ftjh for its Prefervation, or the Prefcrvation of its 
Young againfl Enemies, we may as reafbnably conje&ure that 
other forts of Ftjb have their refpeftive Methods of building 
Nefts or Shelters for their Security, which is no more than all 
Birds do, tho* after different Manners. And indeed we do not 
find any living Creature whatever that has not fome Senfe or o- 
thtr which guides it to the Study of its Prefervation : Even the 
Cados-lVorms have each reipectively, according to its Tribe, a 
Mode of making its Cafe or Lodgment after a particular man- 
ner, to defend themfelves from the rijh which are very voracious of 
them. One Kind makes its Covering of the Points of Rufloes, 
another of fmall Shells, and a third of fallen Leaves, which by 
Means of a l^tfcous Matter they glue and cement together in 
foch a manner that it is hard to feparate them. The three 
Kinds which I here mention, were engraved from the Originals 
in the curious Cabinet of Mr. Dandr'tage in Moiejields, where 
there are many other forts of them among his numerous Col- 
lection of Enzltfh ItifeBs, 

Ftlh 
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Ftjh fecm to enjoy the Power of Senfaum as perfectly 
as any other Animal. Their Sight cannot be difputed, and 
even ieems to exceed the Sight of many Animals for its Quick- 
nels ; and I fuppofe their Tafting and Smelling are not left per- 
fect ; for we find moft Kinds of Ftjh will take one Bait rather 
than another, altho' they are cdrhpofed of feveral Ingredients, 
and have no regular Form ; which ieems to determine that ei- 
ther their Tafte or Smelling is more pleafantly affected by one 
thing than another. But indeed I do not find that the curious 
Obfervers of Ftjh are of Opinion that they want any Senfc but 
that of Hearing; and even they do not determine whether that 
Senfe is abfolutely wanting or not: But if I may be allowed to 
judge from an Experiment I have made upon Carps in feveral 
Places, I believe it will be allow'd that they enjoy that Senfc as 
Well as the reft. 

At Rotterdam) in a Garden belonging to Mr. Eden y a very 
curious Gentleman, I had the PJeafure of feeing fame Carps fed, 
which he kept in a Mote of a considerable Extent-; theOccafion 
of my feeing thefe Creatures, was chiefly to fatisfy me that they 
were capable of hearing. The Gentleman having fill'd his 
Pocket with Sp'maeh Seedy conducted me to the Side of the Mote, 
where we flood mute for fome time, the better to convince me 
that the Ftjh would not come to us till he call'd them. At length 
being defirous to fee the Event, he call'd in his ufual way, and 
immediately the Ftjh gather'd together from all Parts of the 
Mote in fuch Numbers, that there was hardly- room for them to 
lie by one another, and then he flung fome Sptnacb Seed among 
them, which they devour'd very greedily. This alone , would 
have fatisfied me that Ftjh had the Senfeof Hearing.; but upon re* 
lating the Story to fome curious Gentlemen, I was told, that at 
Sir frtlltam Bowyer i s i near Uxirtdge, . there is a Pond of P ties or 
Jacks, which they call together at Pieafure, and I think is more 
furprifing than what- 1 have.mention'd ofzhcCarps,- for theP/if 
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is held to be a more wild, untameable Ftjh than the Carp ; and 
as it is a Ftjh of Prey, it has been thought importable to civilize 
it, or make it any way familiar with Mankind. There are in- 
deed many Inftances of Carps, and Tench, which will come of 
their own accord, at certain times, to fbme particular part of a 
Pond to be fed ; but I fuppofe they have been trained up from 
their firft Year to feed at one Corner of the Pond rather than ano- 
ther j that is, when one part of a Pond has been continually {up- 
plied with fuch Ingredients as are proper Food for them, either 
by means of an accidental Drain, or defignedly. 

I have this Year taken a large Parcel of young Ftjh, juft after 
hatching from the Spawn, and have kept them near three 
Months in Earthen Pans, with a little Earth at the Bottom ; the 
Ftjh are of feveral Kinds, and do not only thrive, but are now 
fo familiar, that upon my Approach they come in Shoals to the 
fide of the Pans to be fed : The firft thing I fed them with was 
Wheat Flower featter'd here and there upon the Water, for the 
Ftjh were then fo fmall that they could not fwallow any thing 
larger than a Grain of Flower; at the fame time I gave them 
frcm Water ftom the Thames, which I fuppofe was not without 
feme nourifhing Parts in it j but now they are large enough to 
feed upon (mall Infe&s, and little Bits of Paftc made of Flower 
and Water, which they readily catch at as feon as I fling it in. 
Towards the Winter I defign to enlarge their Bounds, and I fup- 
pofe then, with a little Care, I may keep them to their familiar 
way of Feeding, where and when 1 pleafe: For I find it is with 
Ftjh, as it is with Biro's or other Antmals, that the beft way to 
civilize them, is to have the Management of them when they 
are very young, and by that Means they may be brought to do 
any thing within the Bounds of their Comprehenfion, or that is 
agreeable to the Structure of their Parts ; and their Memory is 
fo conftant, that after this early Impreffion they hardly ever for- 
get it. But the Cocility of Ftfh, I believe, does not exceed 
what -Knave here related. To 
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To confider the Parts of Fifh more particularly, we may ob- 
lerve that every Kind of Fifh has its Jaws framed for the taking 
and macerating of its particular fort of Food : Such as -feed upon 
Weeds and Infebh have fcldom any Teeth ; but fuch as prey up- 
on other Ft/h have one, two, or more Rows of Teeth, for the 
better grinding their Food. The Gills or the Cod- Fifh are guard- 
ed with Tooth-like Bones, which I (uppofe are no lefs contribu- 
ting to Maceration than Teeth themielves. The Finns are in 
proportion to the Bodies of the Fifh they relate to, and ferve as 
Oars to row them from place to place, and raife them to any 
neignt, or link tnem to any deptn in tne waters, wnile tne nn- 
ny part of the Tail ferves them as a Rudder to guide their Courfe. 
And for the more eafy bending of their Bodies, their Back-bone 
confifts of very fhort Fertebra, fo join'd together, that their 
Tail may be eafily bent up to the Flead ; and that f 
of their Bodies may meet with no Obftruction from 1 
Coat, the Scales are fo regularly placed in Rows one 
nother, and cover'd with fuch a vtfcous Matter, that they give way 
without difficulty to the Motion of the Ftffrs Body, and Aide 
with Facility through the Waters. 

The Scales of Ftfhes are as remarkably different, as the Ftjhes 
are various which have them for their Covering ; and many of 
them, being examin'd with Microfcopes^ are of very furprifing Fi- 
gures, fbme of them not unlike the Shells of PetluncuU. All 
Ftfh indeed have not Scales , but fuch Skim as are of a Lea- 
ther-like Subftance, and vtfcous on the Outfide,- and I think 
this laft Kind are moft of them, if not all, Vtviperous, bringing 
forth their Young perfectly form'd. I am afTured by many Fiiner- 
men, that they frequently take at the Buoy of the Nore, about 
Chrifimas ) a Fifh which they call a Coney-Ftfh y fomewhat like 
an Eel- y and that at that Seafbn they are full of young ones, a- 
live, and very nimble in their Motion ; and I am of Opinion, 
at that Seafon of the Year, which is the time when Eels led, or 
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lay them/elves up in the Mud, we might difcovcr the manner cf 
their Breeding. 

The Share of Life which fbme Ft/b pofTefs is very remarkable, 
and is fomewhat like that we obferve in fbme lnfeBs: The Eel, 
for Example, being cut to pieces, maintains Life and Motion 
for feveral Hours, as if every Mufcle of its Body enjoy'd adiftinft 
Soul or Spring of Motion whereby it lives, tHl the Part wanting 
a Supply of Nourifhment is forced to (ubmit. And this is nearly 
the lame in Plants, which have in every diftind: Part of them 
(abOxacted from the Body) a Power of vegetating and producing 
every particular Part which may be found in a full grown Plant 
of the fame Kind they were taken from.- A Carp is HkewifepoP- 
fefs'd of a very fubtle kind of Life, and will move vigoroufly fe- 
veral Hours after the Inteftines are taken out of its Body ; and 1 have 
even feen one of its Finns move a confiderable time after it has been 
over the Fire in a Stew-Pan; but I have not obferv'd whether the 
Heart will beat after it is taken out of the Body, as that of an Eel wiH 
do, with regular Motion for above an Hour. I fiippofe that Ft/b 
are generally long-liv'd, and that Carps e/pecially will live above 
a hundred Years: For in fome large Pools or Fleets (as they call 
them) which have not been fifh'd or look'd after in the Memo- 
ry of Man, there have been Carp taken near three Foot in length; 
and it is very rare to find a dead Ft/b in any Pond, unlefs it has 
|>een kill'd by fbme Wound or other Accident. 

Next to an Eel I believe a Carp will live the longeft of any 
Ft/b without Water ; for it is common to tranfport them alive in 
Paniers with. Wheat- Straw forty or fifty Miles; and I once had 
fome Carp that lived near thirty Hours without W T ater. I can- 
not help obferving in this place what I have often heard of the 
Herring that it dies as fbon as it is taken out of the Sea, be- 
eaufe I can affirm the contrary from my owa Knowledge. About 
$wo Years fince, being in Company with my worthy Friend Mr. 
Tho. Balky and fbme other Gentlemen of DevonJbire y at the 
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Drawing of a Sein or Net, among other Sea Ftjh we caught a 
large Herring, which lived in my Pocket near half an Hour; 
this gave me a Thought of contriving a Method of preferring 
fbme of the fmaller Kinds of Sea Ftjh alive, which would be ve- 
ry agreeable to the Sight, and as pleafant to the Palate, if we 
were to drefs them frefli taken out of the Water, when we could 
have no immediate Opportunity of getting them new out of the 
Sea. 

Where we are near enough to the Sea, and upon a Level with 
it, we might make little Store-Ponds to be fed by the Tides, 
which would ferve to maintain fbme Kinds of Sea /7/&,.efpcciat- 
ly if the Water in thofe Ponds was always kept in Motion ; for 
we find by Experience the Motion of the Water is as material as 
the Saltnefs of it to prcfcrve Life in Ftjh of the Salt Water Race. 
Witnefi the Method the Fifti- Women in Holland take to keep 
Plaice and fbme other Ftjh alive in Tubs, by moving the Wa- 
ter continually with Paddles, till all their Ftjh is dilpoled of; for 
if they were to let the Water (land quiet for a few Minutes the 
Ftjh would die: Therefore to keep the Water continually mo- 
ving in the Salt Ponds which I here propofe, we might place a 
couple of Wheels with Trenchers,, like thofe in common Water- 
Mills, to be wrn'd by the Flux and Reflux of the Waters, and 
by their Motion produce a continued Agitation in the Water of 
the Ponds; or elfe where we can have the Benefit of a River to 
turn a Wheel ^continually, we might make a Bafon to hold a 
. fmall Quantity of Water, which may be faked agreeable to Sea 
Water, by adding to it one fortieth part of common Salt, /. e. 
a Pint or Pound of Salt to thirty nine Pints or Pounds of Water. 
Sir Hans Sloane kept a Turtle or Sea Tortoife a long time in War . 
ter prepared after the fame manner. 
\ But to return to my Remarks upon the Degree of Life in Ftjh, 
we may obferve that the Flounder and many others will live' a 
long time after their Bowels and more noble Parts are taken out 
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of their Bodies, which is more than we can ohferve in any of the 
Land Animals or Birds ; fbr in them, as foon as the Heart is ta- 
ken from its original Station, a Straggle or two finifhes their 
Life ; which (hews plainly that Circulation of Juices in different 
Creatures is not always promoted by the fame Caofe, or per- 
fbrm'd in the fame Manner. For no Creature can live any lon- 
ger than their Juices circulate ; and every one allows, chat in 
Land Atimals the Heart is the immediate Caufe of Circula- 
tion. 

It may perhaps be expected that I mould be more particular fn 
this Account of fi/h t and that I mould defcribe the feveral Kinds 
©f them ; but that is not my Defign in this Work ; my Bufraefc 
at prefent is to give only a general Account of thofeRemarkables 
in the Creation, which I know my (elf to be feet, and here and 
there drop fuch Hints as may lead the Curious to farther Obfer- 
vations, in order for them to frame right Ideas of the Degrees of 
Life and Motion in the feveral Particulars of the Creation. We 
may indeed obierve that there are Whales of twenty one Foot 
long, and Ftfb of all Proportions from that Length to an Inch 
only: and that in fome Lakes there are Kinds offi/b which are 
not perhaps found elfewhere : That the enormous Balk of the 
Whale exceeds all other Creatures upon Earth; and the Small' 
nefs of the Tickleback is inieriqur to any Kind of Bird or J^W- 
drupede yet difcovei'd. But was I to relate every thing I have 
heard concerning Fijb, or other living Creatures, I might fweil 
this to a large Volume, and make my (elf accountable to the 
World for a thousand Falfities. Indeed what Informations I have 
lirom fbme particular Gentlemen, who give me leave to hack their 
Relations with their Names, I gladly receive, and publilh to the 
World as lb many In dances of their generous Spirits and Cunv 
ofity. I confefs that I have net read much upon this Head, but 
avoided thole Books which treat of the Subject of this 
Work, as much as poffible, left I mould be too much biafs'd by 

the 



Digitized by Google 



Digitized by Google 



Digitized by Google 



Works c/Natujie. 69 

th'e Thoughts of Authors, who themfelves might have been im- 
pofed upon. The great IViUoughby indeed has given us undoubt- 
ed Truths in his Treatifes of Birds and ///5b, which are general- 
ly allowed the bed Inftru&ors for fiich as are difpofed to ftuddy 
the Stru&urc and Nature of thole Creatures, to which I refer my 
Reader. I (hall now proceed to (peak of thofe §ua<frupeaes 
which are the neareft related to the Scaley Tribe. 

Explanation of the Figures relating to this Chapter.; 

HATE EL 
Fig. L The Mufcle. 

Fig. II. The Scallop, wbofe Motion is perpendicular. 
Fig. III. The Lobfter lying in its natural Pofition* 
Fig. IV. The large Sea-Crab. 

PLATE IV. 

Fig. I. The Upper-fide of the Star?-Fifh mofi common upon our 
E/iglifli Coafi. 

Fig. II. The Under-fide of the fame Fifli. 

Fig. III. The Shell-Fifh caltd the Sea-Horfe, found upon the 
Coafi of Italy $ taken from the Royal Society. 

Fig. IV. The Turtle, or Sea-Tortoife, cloathed in Shell, the 
firfl of the finny Race-, drawn from Mr. Salter'* Collection at the 
Coffee-Houfe at Chelfea. y 

P LATE % 

Kg. t The S«rd>Fi(h. 

Fig. II. 7&<r Saw-Fifli. 

Fig. III. The l^rmaid, or Syren. 

N.3. Mthis^me taken* from Mr. Saltert Coffee-Houfe at 
Chelfea. 

PLATE 
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p L a T E VI. 

Fig. I. The OrbisFchinatus; from Mr. Salter^. 
Fig. II. 72* Whiting. 

Fig. III. The Silver Eel, whereby the Difference between the 
"Smooth HAi and the Squameous Kinds may be obferved. 

PLATE VII. 

Fig. I. The Roach, which may ferve to give a general Idea of 
the Squameous or Scaley Fifti. 

Fig. II. The Flounder, or firft of the flat Fiflu In this Kind 
h is remarkable that thefts have their Mouths on the right Sides 
of their Bodies, and the Females on the left. 

Fig. III. The Thornback, jhewtng its upper and lower Sides. 

PLATE VIII. 

Fig. I. The Flying-Fifli - y from the Royal Society. 
Fig. II. The Nefi of the Tickleback obferved by Mr. Hall. 
Fig. III. The Nefls or Cafes of four fever al .Kinds of Cados- 
Worms 'found in the Waters. 
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C H A P. V. and VI. 

Of Serpents, the Crocodile, Lizard, 
Camelion, and others of the Scaley Tribe, 
which are Amphibious* and Inhabitants of the 
Land; and of Flying Lizards, &c. which 
feem to be the immediate Paffage between the Hfb< 
$nd Bird kind. 

AS the foregoing Chapter treats of fuch Creatures of the 
Waters as are generally cloathed in Scales, I can no 
* here fo properly introduce the Race of Serpents, Snakes, Sec* 
as in this place : thefe feem to poflfefs many Particulars found in 
Ftfh , as the manner of placing their Scales • their Ee /-like Motion ; 
but above all, their Degree of Life. As I have taken notice 2r 
bove of the extraordinary Motion of every Mufcle of an Eel, and 
fome other Ftfh, after they are cut to pieces fo fuch Motion 
is no left remarkable in fome Snakes and Serpents, after their Bo- 
dies are divided into feveral Parts. And the Food Iikewifo of 
our common Snakes is much the fame with that of our River Eels, 
they both reeding upon Frogs, Toads, and fiich like. 

Of this Race I do not find above three forts in England, viz. 
the Snake, the V'tper, and the Slough-Worm. The firft is an 
harmlcfs Creature, as far as I can obi erve, tho' many believe the 
♦ contrary: For this Year I have had feveral alive,, which have 
been familiar about the Houfe, without doing any hurt tho 1 
fome have taken them, into their Bofom.. l have heard that 
what Poifon they have lies about their Tongue, but that they 
lofe it the firft Dart they make at any thing they are angry with, 
and can never recover it. again till they get to Water : But if it 
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was fo, I believe People would hardly venture to take them up 
carelcfly in the Fields, as I hare feen feverli times. The Viper 
indeed has a deadly Poifbn lodged in little Bladders about the 
Root of its Fangs > but his whole Body befidesis a€)ainty, eaten 
very frequently. The learned Dr. Tyfon tells us in his Account 
of the Diffeciion of a Rattle-Snake, Phil. i~ranf. N° 144, that 
the Male Viper has four Penes, agreeing in moft Particulars with 
the Penes of the Male Rattle-Snake, which are Irkewife four in 
number, altho' the Females of both Kinds have each of them 
only two Uteri for receiving them. He conjectures that two of 
thefe Male Parts enter at one time into one Uterus, and fpread 
themfelves like the Pythagorean Y, that they may the better and 
snore firmly be retained there till they have performed theirDu- 
<ry. i He teHs us that both the Rattle-Snake and the Vtper arc 
Viviperous ; but the common Snakes we all know are Oviperousi 
their Eggs being frequently found in Dunghills. 

The fame Gentleman gives us a Idng'Dctail of the feveral Parts 
External and Internal of the Rattle-Snake, which he di fleeted 
at the "Repofitory of the Royal Society in January 1684, illuftra- 
ted with many extraordinary Obfervations, which I refer my 
Readers to, as well as the curious Cuts which he has prefix'd to 
the above Tranfa&ion. In Plate IX of this Work I have gi- 
ven a Cut of one of thofe Rattle-Snakes, now in the Repofitory 
of our Royal Society ; and in the fame Plate I have given like- 
wife a Figure of another Kind, of Serpent, as well to mew the 
different Frame of the Heads of various Kinds of Serpents, as 
to give my Reader the Satisfaction of obferving the wrprizing 
Variety of Colours, and different Methods of their Scaling. 

In the Cabinets of the Curious we may find vaft Varieties of 
the Serpent Kind; but I think none of them can be more re- 
markable than that prefented to the Kc^al Society the laft Year 
by Dr. Mead, which is above five and twenty Foot long, and 
is now preferved in their Mufeum : The Body in the^thickeft part, 
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altho 1 it is now dry, raeafures about ten Inches diameter; and I 
believe is one of the largeft forts produced in the Eaft Indies. 

Immediately after this Race follows the Crocodile, Al- 
k gator, Lizard, &c which are covered with Scales like the for* 
mer, placed conveniently in the Lizard Kind, for the eafy 
bending of their Bodies : The Shape of their Heads is agreeable 
to the Figure of the Heads in Snakes, and they are Ovtperoas; 
but for the Affiftance of their Motion upon the Land, 1 Nature 
has added to their Bodies four Branches or Legs a-piece. Their 
Habitation is partly in the Waters, and partly upon the Land; 
The firft agreeing with the Ftjh Kind and the latter, as well 
as the Legs they are endow'd with, make them Partakers with 
Land Animals. 

We have Accounts of Crocodiles and Allegators of above twen- 
ty Foot in length ,• and I am of Opinion that fomeof the(e Crea- 
tures having been formerly in England, has given Rife to the 
many fabulous Accounts, which have been handed down even to 
our Times, of Dragons ; and this I the more readily believe, be- 
caufe the Skeletons of (bme foch Creatures, or the Impreffions of 
them in Stone, or other Mineral Matter, have been dug in (eve- 
ral Parts of this Kingdom ; which mows plainly that there have 
been fiich Creatures in this bland. 

The Lizard Kind is very numerous, and I quefbion not but 
there is as great Variety of them as there is of the Serpent Race. 
L'pon Hamftead Heath I have obferved a fmall lort of them of 
a orownifh Colour, perching upon the Furze and Broom grow- 
ing there; and I have heard of a fmall green fortlikewife inF,ng- 
latid, but have not feen it 

The IVater-Neutes are almoftof the fame Figure, and are (aid by 
Ibme to be poifbnous j tho' I have handled them very often, without 
receiring any Injury from them. We have befides thefe a larger kind, 
found commonly in moid fhady Places, which are black on their 
Back, and have yellow fpeckled Bellies; and thefe likewife I do not 

L find 



.- 

Digitized by Google 



74 A Pbilofophical Account of the 

find have any Venom in them. Thefc two laft Kinds lay Eggs about 
ei ght or ten in number, and the Crocodiles and Lizard Kind are (aid 
to do the lame; and none of thefe, as I can learn, either feed or 
fuckle their Young, but leave them to fhift for themfclves as fbon 
as they are hatch t. The Natural Hiftorians have given us large 
Accounts of thefe Creatures, which I refer my Reader to lor his 
further Satisfaction. 

The CameHon is a Creature, whofe Figure is near enough to 
thofc of the foregoing Race, to accompany them in this Chap- 
ter,- but its Life and Habitation is altogether upon the Land: 
its Skin is Shagreen'd, like that of the Dog-Ftjk, and tranfpa- 
rent ; fb that fometimes one may perceive through it different 
Colours, as its Body happens to be in a different State. This 
Creature has been reported to live upon the Air only; but thofe 
among the Curious, who have kept them ahve, tell us, that 
their chief Food confifts of flies, which they catch, by darting 
out their Tongue with great Quickncfs. All the Animals which 
I have yet mentioned in this Chapter are faid tofleep, or arc laid 
up, in the Winter. 

The Creature which feems to be next ally'd to the forego- 
ing Race, is the Wingd or Flying Lizard, whofe Shape and 
Turn of Body, in many Refpe&s, is like that of the fmall Ita- 
lian brown Lizard \ or that fort found upon Hamftead Heath: 
the Wtngd Part of it is in Subflance much like the Wing of a 
Ban, but the Head is different from that of the Lizard Race; 
and the Pouch under the Throat I am told contains a poifbnous 
Matter. This kind of Flying Lizard, which I have delineated in 
Plate IX. Fig. V. was prefented me by Dr. Ruyjh of Amfterdam, 
who received it with other Rarities from the Indies : And the 
fame Kind may be obferv'd in the Cabinets of Sir Hans Shane, 
Mr. Vincent of Harlem, Dr. Ruyjh and Mr. Seba of Amfler- 
dam. 

In 
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In the Weft Indies there is another fort of Flying Lizard, dif- 
ferent in the Colour and Make of its Wings from the former; 
and inftead of a Bag under the Throat, has a thin Film or Skin 
hanging down, almoft of the Shape of a Myrtle Leaf- t this and 
the other Kind is faid to be Oviperous-, and in the Accounts Dr. 
Ruyjh gave me of them, it appears that they have each of them 
the Power of Flight, and generally perch upon Trees ; which 
leads me naturally to treat of Birds in the next Chapter. 

Explanation of the Figures relating to this Chapter. 

PLATE IX. ' 

Fig. L The Rattle-Snake from the Weft Indies; taken from 
one of thofe prefertfd sn the Mufeum of the Royal Society. 

Fig. II. A Weft Indian Serpent; taken from the Original in the 
fame Mufeum. 

Fig. III. A Lizard ; from Sir Hans Sloan'* Cabinet. 

Fig. IV. The Camelion ; from the Royal Society. 

Fig. V. A Flying Lizard from Amboina in the Eaft Indies; 
from my own Collection: the fame is in Sir Hans Sloan'* Ca- 
binet, 
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CHAP. VII. and VIII. 

Of Birds and Fowls; as alfo of the Batt 
(or Fluttermoufe) Flying Squirrels, &c. 

s , which feem ta be the Paffage between Fowls and 
Four-footed Beafts. 

IN this Chapter I mall treat of foch Animals as are cloathed 
with Feathery and in many Refpe&s agree with the laftmen- 
tion'd Animals, which are, like Birds, Oviperous, have four Bran- 
ches to their Bodies, and poflefs the Power of Flight. To which 
we may likewife add that remarkable Analogy, which there is 
between fome Kinds of Birds- and the Animals mentioned in the 
preceding Chapter, which lay themfelves up, or fleep, during 
the Winter. 

The Birds which have this kind of Reft, and are loft to as, 
during the Winter Seafon, are Swallows, Martins, Swifts, Cue- 
kows, Nightingales, and fbme others ; and as the Spring Seafon 
is more or lets temperate, Co does it influence the waking of thefe 
Birds from their State of Reft, as it does alfo all Animals that 
fleep the Winter. The Cuckow and Nightingale commonly be- 
gin to fing about the firft Week in April, and the Swallows, 
Martins and Swifts appear about that time; nor is Nature lcfs 
bounteous to all its OflF-lpring, when it routes thefe Creatures 
from their Lethargy. The vegetables, which the Winter-Frofts 
retrenched of their Beauties, are enliven'd, and difplay their 
adial Ornaments, and become an agreeable Shelter and Habita- 
tion for thofe Bhds which are re-inftated in Life. This Tem- 
perature of Air ecjually puts the Juices of all the Sleepers, whe- 
ther Animals or Vegetables, into Motion ; and if fueh a Tempera- 
ture of Air happens to reign for any time before the natural Sea- 
fon,, 
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fon, it has the fame Effect upon their Bodies, and routes them 
from their Lethargy. It is remarkable, that this Year (171 9) 
we had no Froft or Snow of any Continuance in England, unlefs 
in the moft Inland Parts. The Softnefs of the Weather in Ja- 
nuary and February was fuch as produced the Effect I mention, 
of waking thcfe Birds before their Time. \n Lincoln/hire, and the 
adjacent Counties lying next the Sea, feveral Cuckows were feen 
and heard to fing in the firft fifteen Days of February-, forme 
Hives of Bees fwarmed about the fame time ; and Batts were fly- 
ing about, as they do commonly in Summer Evenings ; but a 
cold Eafterly Wind coming, foon afterward put them tp Reft a- 
gain. Thefe Birds, which fleep the Winter, have certain Periods 
of Time in the Summer, when they are loft to us. About the 
middle of June, Nightingales and Cuckows have finiflied their 
Song, and are feen no more till the following Spring. Indeed, 
as a Matter of Curiofity, I have known Nightingales kept in Ca- 
ges for two or three Years together ; and if they have been fet in 
warm Places they have (ung at Chriflmas There is now a Per- 
fon living in Fetter-lane, London, who is never without them ; 
and at a Coffee-Houfe near his Royal Highnefs the Prince of 
Wales's Court in Leicefler- fields, there is now one of them. 

Birds differ from four-footed Beafts in the manner of their Ge- 
neration, and bringing forth of their \ oung : In thefe the Fe- 
male has only one Clufter of Eggs; but we always find two Ova- 
ries in every Female of the four-foooted Race. In Birds and 
Fowls the Egg is made fecund by the Male, before it is excluded 
from the Body of the Female-, and every Egg in the Body of 
the Female has a Power of Growth, to- a certain Magnitude, be- 
fore it can be difcharged from the Hen, even tho' fhe has not 
been in Company with a Cock: For I have often feen Birds that 
have been kept in Cages lay Ezgs in dpril, altho' they have not 
fo much as feen a Male of their own Kind; but thefe Eggs were 
not prolifick, altho' the Hen has fet upon 'cm above a. 
Month. la 
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In thefe fVinged Creatures there's the fame Portability of Coup- 
ling between two of different Species, as there is between four- 
footed Beads of different Kinds. >It is common for Cock Phea- 
sants to dead the Hens of common Poultry ; but whether their 
Eggs are prolifick ; and if they were, whether the Chickens were 
of a different Make, I know not. 

The Covering or Cloathing of Birds and Fowls muff next be 
confidered. They have growing upon them Hair, Down, Fea- 
thery and Jguills: the Hair is hardly to be diftingumSed but up- 
on the larger fort; and I think Down is only found upon what 
I call Fowbi for Birds ^nd Fowls are in many things different 
from one another, viz. Birds always carry their Meat to their 
Young; Fowls lead their young ones to their Meat. All Fowls 
make their Neftsnpon the Ground, whereas on the other hand 
Birds build for the moft part in Trees, Hedges, &c. 

Every Fowl, whether of the Land or Water, has its Body co- 
ver'd with Down, either during a certain Space after it's harch'd, 
or during its whole Life. The Land Fowls, fuch as common 
Potrftry, Partridges, Turkies, Phea/ants, and fiich like, only 
have this Down upon them till their Feathers appear. The 
Water Fowls, fuch as Swans, Geefe, Ducks, Widgeons*, Teal, &c. 
have always a Coat of Down under or beneath their Feathers. 

The Feathers of Birds ought alfb to be carefully confidered, 
how they vary in Make and Colour, with refpect to the diffe- 
rent Pai ts of the Body which they grow upon ; and this Variety 
leems to proceed from the Difference of the Juices in the feveral 
Parts they cover. All young Birds are cloathed in Feathers of 
very different Colours from thofe they are dreffed with when foil 
srown ; fb that I fuppofe, in the firft Stage of a Birds Life, the 
Juices have not the fame Powers in any part of the Body, that 
they pofTefs in the fecond or laft Stage of its Life. And it 
is likely that the Hair and Wool of Quadrupedes changes Colour 
as they grow older j for the fame Realbn, Feathers 1 luppofe to 

have 
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have a kind of Vegetable h\k; and I think it is not unlikely that 
they come from Seeds : they are all of them Annual, being re- 
new'd yearly ; and therefore it is no wonder if want of Nourifh- 
ment, or over-abundant Heat of the Bird's Body, alter their Co- 
lours; which is no more than we meet with in common Plants* 
which often have the Colour of their Leaves and Flowers changM 
as the Nature of the Soil directs. An Inftanccof this was in Come 
Roots of the Double Blue Hepatica, that were fent to Mr. Har- 
rifoti of Henley upon Thames, from Mr. Keys'* Garden in Tut- 
tle-fields, whofe Soil was fo different from the Ground they were 
planted in at Henley, that when they came to bloflbm there they 
produced White Flowers, and were therefore returned back to 
their firft Station, where they retook the Blue Colour they had 
at firft. And I have oblerved many other Flowers which have 
changed from the ftronger Colours of Blues, Reds, and Tellows, 
to a plain Wh'tte, by altering the Soil. 

Every diftinct Species of Birds has to it felf a certain Man- 
ner of Feathering ; yet it is poflible to produce other Birds from 
them which mall differ in the Colour of their Feathers. I be- 
lieve every Kind of Bird may have had one of its Race with 
White Feathers, which happens from the want of Nouriftiment, 
or fbme ill Quality refiding in the Juices that feed them, as was 
faid before. I have been told by PeHbns of good Reputation, 
that in King Charles the lid's Time there was a Whitt Crow in 
St. James's Park. I have very often (een White Sparrows', and 
fome time fince I caught one of thofe Birds, commonly called 
a Robin Red-Breaft, with all the Feathers from the Throat down- 
ward of a clear White, and every other Feather about him very 
different from the common Feathers of thofe Birds. The laft 
Year I was at the taking of one of the Thrujh or Black Bird 
Kind, cover'd with White Feathers: this Change of Feather, 
from a ftrong Colour to Wh'tte, is frequent among Pheafants and 
common Poultry, and where this happens, I find that the Coup- 
ling 
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ling of one which is of the natural Colour, with one of the 
White fort, is the Caufe that in the Breed or Encreafe fbme are 
Mottled, others White, and rarely any of the natural Colour, 
efpecially (as I obferve) if the Cock was White. I think we may 
lay it down as a Maxim, that where-ever Whitenefs is feen in the 
Feathers of Fowls, Hairs of Beafts, and Leaves or Flowers of 
Plants, it proceeds from Weaknefs, or want of Nouriihment, in 
the Bodies they grow upon. 

It is worthy our Obfervation, the Contrivance of Birds in the 
Building of their Nefis ; how, every diftinft Species hath a Method 
peculiar to it (elf in preparing its Lodging, not only as to the 
Giriofity of its Frame, but the Choice of certain Materials of 
which it is compofed ; and even its Situation is not lefs regarded 
by them. The Form of a Martin's Nefi is wonderful, as well if 
we confider how every part of Clay or Mud is brought in little 
Particles to make the whole; as alfo the Pofition of thofe Nefis 
under Shelter of fome Pent-houfe, or horizontal Covering, to 
keep them from the Injuries of the Weather. As to the Form 
of the Neft, 'tis like a Cup pointed at the Bottom, with a fmall 
Hole or Notch towards the Brim pointing to the Eaft to go in 
at, and the Infide is lined with Feathers, to make it ealy for 
their Setting. The Magpye is likewife as careful to preferve its 
Young from the Injuries of the Weather and Birds of Prey as the 
Martin ; but Nature has given him a different kind of Cunning, 
his Nejl is guarded on all fides w\t\\Thorns, and lined with Mud, 
which he fmooths beyond the Guefs of any one that has not 
feen ir. 

The Nejls of other Birds are every one as remarkable as thefe 
we have already mentioned. 'Tis I think impoffible any one 
can pafs by the Works of thefe little Creatures without admiring 
the Delicacy of their Compofition,and Beauty of their Contrivance $ 
and particularly fbme of thofc Birds Nefis which are fb common 
in the Weft Indies, which are faftned to the Ends of tender Twigs, 
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and hang upon Strings of about half a Yard in length ,• by this 
Means the Birds and their Eggs are fafe from deftroying Ver- 

s Tis obfervable that the Bills of feveral Kinds of Birds aredif- 
pofed in fiich manner, that they can imitate an human Voice j 
and their Memory of fiich Words or Tunes as have been often 
repeated to them is not a little furprifing: 'Tis frequent to find 
fbme Kinds of Parrots that will repeat more than a hundred 
Words, and exprefs every Syllable with that Exa&ne(s, that ma- 
ny have been deceived by their Voice. J a ySj Starlings, Mag- 
pies, Bullfinches, and the Robin Red-breafl, are often taught to 
pronounce Words diftinctly : And there is now at Cbelfea near 
the Ferry, a Raven that (peaks feveral Words plainly to be un- 
derftood. Among thefe Birds which I have mentioned for (peak- 
ing, we may further obferve the Tones of their Voices. The 
Raven has a Voice very deep and hoarfe, as a Bafs to the reft. 
Parrots, Starlings, and Magpies come nearer the common Tone 
of Mankind, as it were a Tenor to the former. The Bullfinch 
and Robin Red-breafi fpeak in a Treble Tone or Pipe. One 
would think that the Mouths or Organs of Sound in four-footed 
Beads were- near enough refcmbling the Mouths of Men, to be 
made pronounce Words : but hitherto we have not found any 
Ghiadrupede that could be taught to fpeak ; and when I confider 
this, I am fiirprifed to find Birds (whofe Beaks are fb very diffe- 
rent from the Figure or Frame of the Organs of Speech in Man- 
kind) fhou'd be taught to utter Words fo diftinctly as they do. 
As for the Speaking Dog, indeed, which made fo much Noife 
this Year in London, he utter'd feveral Words and Sounds ; but 
they were not of himfelf, no more than an Inftrument of Mufick 
cou'd produce Variety of Notes without the Help of an Artift to 
play upon it. The Mafter of this Dog having fet him in a con- 
venient Pofturc to get the full Management of his Throat and 
Chaps, made him growl, and moved his Chaps and Throat in 
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that manner with his Hands, that fome Words be was a ppoiqted 
t o fp ca k wcrc pl ain enough pronounced to fee underftood i and I con- 
ceive it is no difficult Matter to bring any Dog to fpeak fome Words* 
if we make ufe of the fcme Means: But Birds repeat Words di- 
stinctly without any Afliftance of this kind. 

The /Fings of Birds anfwer to the Fore-feet of Beads, fo far 
^ s to make up the four Branches of the Body ; and in, the Motion 

of &" d% 

upon the Ground, affift them to move forward with 
grC ater Swiftnefc, as well as ferve them for Flight. The JguiUs 
a ' t i J larger Feathers of the f¥htg* are remarkably different from 
\\\ofc on tne rc ft of their Body, and feem to bear the fame Pro- 
p 0 ttjon with the other Feathers, that Trees do to Plants of an 
un^ cr ^ ace - The other remarkable Parts of Birds, wherein 
they differ from ghtadrupedes, are their Beaks or Bills, which 
are all of a Horny Subftance, fbme long and pointed, as in the 
Kittgfifber y Woodcock, Snipe, &c. others fharp and fhort as in 
Nishtingal^s, Linnets, and other Birds of piercing Note. Others 
again have clubbed Bills, as the Bullfinch, Sec. fome hook'd 
Bills, as Hawks, Owls, Parrots, which give them a hollow 
Voice j and in moft Water Fowl flat Bills feem to prevail, as in 
the Swan, Goofe, Duck, &c. As the Beaks of thei^ are vari- 
ous, fo do their Notes or Voices all differ juft in the fame man- 
ner that Quadrnpedes differ in the Tones of their Voices, by ha- 
ving their Mouths or Organs of Sound of various Makes. 

The Legs of Birds are all of them covered with Scales ; and 
as to the number of Toes, I think they are generally the fame, 
viz. three on each Foot with a Heel: The OJlridge indeed has 
but two ; but thefe are all pointed with Claws, the which, as well 
as the Scales, are of different Make and Colour, as the Fowls or 
Birds they relate to are different in the other Particulars of their 
Bodies. But we may take notice likewife that Nature was not 
unmindful of the Ufes of thefe Parts when they were firft framed. 
To the Birds of Prey (he has given Talons, for the better ta- 
king 
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king an d managing of their Food; And to fach Birds as are in- 
clinable to perch, me has been no lefs benevolent and careful in 
the Frame of their Claws; fo likewife the Fowls both of the Wa- 
ters and the Land are not unprovided of fiich Means, as only 
her own Wifdom could contrive the Model of for their Swim- 
ming and Walking. 

The Tail Feathers of Biro's aredifpofed proportionably to each 
Kind to affift in their relpective Flights, chiefly by helping them 
to rife from the Ground, and ferve as Rudders to guide their Bo- 
dies in the Air. 

The Movement of Birds upon the Ground is of two Kinds. 
Crows, Larks, Water-Wagtatls, and all the Fowls of both Land 
and Water fet one Leg before the other: Sparrows, Goldfinches, 
and the greateft part of the Bird Kind jump from place to place. 
All the Birds that have fallen under my Obfervation drink Wa- 
t«* ; but there are fome four-footed Beafts that never drink, as 
the Hare, Coney, and fome others. 'Tis reported that the Ca- 
mel will travel three Weeks without drinking ; but fee more of 
this in the Chapter of Quadrupedes. 

The Food of Birds is of various Kinds, fome preying upon 
Birds, others feeding upon Carrion, others upon f ijh ; but the 
greateft part upon Fruit, Grain, and Infetls. The Eagle, and 
all of the Hawk Kind, with admirable Artifice take their Prey : 
And Ravens, as if their Smelling was the chief of their Senfes, 
will follow Carrion many Miles ; and the Stork, Heron, and all 
the Water Fowls are endued with no lefs Sagacity and Contri- 
vance in catching of Ftjh, which is their proper Food. Spar- 
rows and other Birds of the lower Clafs, flock together in Corn- 
Fields and Gardens, where the Corn, or other Grain or Fruit is 
fit for their eating : Others are no lefs vigilant and watchful to 
deftroy Caterpillers, and fuch like Infetls, where they are in any 
plenty. From hence we may reafonably conjecture, that the 
Caufe of Bbds palling from one Country to another, is to meet 
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with their proper Food. For in the fame Climate or Countiyit 
is impoflfible to find a continued Store of InfeBs or Grain from 
the Beginning to the End of the Year for them to feed upon. 

The Birds of Paflage are tht Wood-Cock, Quail, WindTbrufh, 
fieldfare, Stork, and fome others j though the Seaibn of their 
Pacing is different. The Woodcock, Red Wing, and Fieldfare, 
make thefe Parts their Refuge in the Winter, and are rarely found 
here after the Froft is over j tho'Ihave been informed there have 
been Nefts of young Woodcocks taken about Tunbridge ; and I 
was once Eyc-witnefs of a Brace of thefe Birds taken in their 
Nefi about the Middle of May but I fuppofe the old ones had 
been wounded, and could not change their Station. About the 
Time thefe Birds commonly leave us, the Quads prefent them- 
felves,- and about the fame time in Holland, and fbme other Pla- 
ces in Europe, the Storks return to their Nefts. Upon this Sub- 
ject of the Parting of the Stork, I have lately received a cu- 
rious Letter, which I mail here infert for the Entertainment of 
my Reader, as it agrees perfectly with what I oWerv'd of that 
Bird when I was in Holland. 

S I R, 

BEing lately in Holland, / enquired as much as I could of the 
People, concerning the Coming and Departure of thofe 
Storks, which I there faw in fuch great Numbers: The Account 
the People (efpecially at Harlem) gave me was this. That the 
Storks having bred, and the Young flying about with them, at the 
End of September, or thereabouts, as the Heat of the Summer 
more or lefs continues, thefe Storks gather together (in the Peo- 
ples Opinion, almofi to a Bird) about a great Piece of Marfhy 
Ground, there called Harlem Meer ; being all affembled, they re- 
main there fever al Days Chattering and Snapping with their Bills, 
//// the lajl Birds are come to them in this Place of their Rendez- 
vous. After this they make no more Noife ; but in a little time 
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they all rife flowhy together, /oaring up in a great Flock and Bo- 
dy, making in the Atr as they /bar up feveral Rounds and Circles f 
till by degrees this great Flock of Birds, which at its firfi Rtfe al~ 
tnoft darkens the Atr, goes gradually higher and higher, till at lajl 
they appear to be in a manner but a Point, and Jo dif appear till, 
the next Spring.they vifit them again, I am, &c. 

* • ' 

The Eggs of Birds are as remarkably different from one ano~ 
ther as the Birds themfelves, and feem to keep a juft Proportion* 
with the Birds or Fowls that laid them. Their Spots and Variega- 
tions of feveral Colours are as worthy our Remark, as the Fea- 
thering of their Mother Fowls. The Number of Eggs laid by 
each Kind is for the molt part conftant: Birds efpecially feldonr 
exceed five or fix in number, unlefs it be thsTom Tit and 
which fometimes lay about twelve a-piece but Fowls common- 
ly exceed that Number. It is remarkable, that if we take away 
the Eggs of Fowls, they will ftill continue to lay to the Number 
of thirty or forty Eggs; fo that they feem to have a difcretional 
Power of flopping when they have laid as many as they can fer 
upon ; or if they mould happen to be fboiled by any Accident, 
they have a natural Freedom, whereby they can renew and make 
good their loft Clutch of Eggs.. Sparrows and other Birds which 
are familiar about Houfes^ will fbmetimes breed three times in a 
Year ; and Pidgeons, if they are well fed, will breed eight or 
nine times in a Year. The Time of Setting is- about three 
Weeks for Birds and common Poultry ; but Turkeys, Pheafants, 
and fbme others do not hatch under a. Month. It is pofTible to 
hatch Eggs of all Kinds, without the Hen fctting upon them* 
I have my felf experienced the Hatching of Chickens, by means 
of an artificial Heat, agreeable to that of the Herts Body. 

Thus have I remark'd what is mo ft obfervable in the feathered 
Tribe j and that I may proceed gradually from thefe Creatures 
which have the Power of Flight, to the Race of Quadrupedes, oc 
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four-footed Beafts, I am obliged to take notice of the Ban or 
Fluttermoufe, and Flying Squtrr els, which fccm to be the natu- 
ral Paflage between Birds and Beafis. 

Of the Ban or fluttermoufe I have feen three Kinds, viz. the 
common fort frequent in England ; one fort about one fourth 
bigger than the common, with Ears twilled like Rams Horns, 
about an Inch and half in meafure; and a third Kind brought to 
us from the Wefi Indies, whofc Body is as large as a Rat, and 
the Wings being extended meaiure from Point to Point above two 
Foot. In thefe Creatures there is no remarkable Difference that 
I can remember, but the Size of their Parts. 

Thefe Animals partake of the four-footed Kinds in the Make 
of the Head, which agrees perfectly with thofc of the Mouft or 
Rat Kind ; the Shape of the Trunk of their Bodies likewife is much 
the fame, and are both cover'd with Hair. Thefe Animals are 
alfo Viviparous, bringing forth their young ones perfectly form- 
ed (like Quadrupedes) and give them Suck. 

They partake of the Bird Kind in having only two Legs, be- 
tide the Hooks at the Points of their Wings ; they have alio the 
Power of Flying, and flecp like Swallows in the Winter. I have 
found many ofthefe in old Walls in the Winter, that have been 
quite void of Motion, and prelfed together fo clofe, that they 
hardly preferved their natural Figure; and yet thefe, as I was in- 
formed by feveral Perfons, having been brought to a Fire, revi- 
ved, and flew about the Room. The Note or Voice of thefe 
Animals is between the Chirping of Birds and the Cry of four- 
footed Beafis. Thefe Creatures have not long Tails like Animals 
with four Feet. 

I have not had the good Fortune to meet with a Flying Squirrel 
perfect enough to take a good Figure from ; tho' there is one in 
the Mufium of the Royal Society, which is enough to fetisfy us 
that there is fuch an Animal, and mew us that it has not only 
the necefTary Parts for Flight, but partakes fo much of thejgfw- 
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drupede, as may lead us to the Contemplation of four-footed 
Beafts, which is the Subjea of the next Chapter. 

Explanation of the Plates relating to this Chapter. 

PLATE X. 

Fig. I. The Head and Legs of a Linnet ; the firfl /hewing the 
manner of its Bill or Organs defignedby Nature for the Utterance 
ofthemoft piercing Note: The fecond Jhews the manner of its 
Legs and Claws ckfpofed for Perching. 

Fig. II. The Head and Legs of the Bullfinch, whofe Beak is 
Clubbed, di/pofed for the Utteranee of more hollow Notes, 

Fig. III. The Head and Legs of a Hawk, wherein we may ob- 
ferve how Nature has di/pofed them for the Catching of its 
Prey. 

PLATE XI. 

Fig. I. The Head and Legs of the Halcion, or Kings-fimer, 
which Parts are naturally di/pofed for Climbing and Catching its 
Food, which chiefly confifis of Infects in the Bark of Trees, and 
Earth-Worms; 

Fig. II. The Head and Legs of the Woodcock, whofe Bill is 
contrived for fear ching for his Food in the Ground, fuch as Earth- 
Worms, &c. 

Fig. III. The Head and Legs of a Goofe, which may ferve to 
ffve us an Idea of the fame Parts in mofi Kind of Water 
Fowl. 

• 

N. B. This and the foregoing Plate were drawn from Mr . Dan- 



dridge'j Cabinet in Moorfields. 
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PLATE XII. 

Fig. I. and II. The Bird of Paradife in two Views ; taken from 
the Royal Society. 

Fie. III. y^Bird of Paradife from Amboina,- drawn from Dr. 
RuyflW Cabinet at Amftcrdam. 

• ■ * 

PLATE Xin. 

Fig. I. The Back of the common Batt, /hewing wherein it re- 
lates to the Bird Kind ) and what Affinity it has to Quadru- 
pedes. 

Fig. II. The Fore-part of the fameBm ; from Mr. Dandridge'x 
Cabinet. ^ 



CHAP. IX. 

0/Qjjadrupedes, or fuch Anim als of the 
Viviparous Race, as have four Legs or Branches 
to their Bodies. 

TH E Tribe of Animals with four Feet are for the mod part 
cloathcd with Hair-, but fome few only have a Scaley Co- 
vering, or elfe are cloathed in Spines. The general Heads I mall 
range them under are, the Tallon- footed, the Claw-footed, the 
Hoof-footed, and the double Hoof or Cloven footed: And again, thofe 
of the Horned Race I mall diltinfjuim by the Characters of the 
Perennial horrid, and the Annual horrid Beafts. 

The largeft of the four-footed Race is the Elephant, and I 
think there is none fmalier than the Moufe. The Method of 

Motion 
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Motion in all this Tribe is horizontal, and to a few only is gi- 
ven the extraordinary Power of Climbing, by means of their 
{harp Talons, or by the Frame or Texture of their fore Feet, 
with which they can lay hold of the Branches of Trees, or whatever 
may be helpful to them for their Conveyance. The Walking 
of thefe Creatures is perform'd by moving the Off-leg before and 
Near-leg behind at one time, and following that Motion with 
the two contrary Legs ; but in their Running they lift up at 
once their two fore Legs, and in the next Motion follow them 
with their hind Legs-, Co that the latter fucceed the former in 
every Point of Ground, and in every Motion forwards of 
their Body; by this laft Method of Motion a good Horfe will 
pafs over four Miles in length in about feven Minutes, which I 
telieve is as much as any of the Race of Qnadrupedes can do ; 
but is not to compare with what is reported of the Flight of fome 
Birds. If we believe the Accounts given us of the Carrier 
Pidgeon, which we are told will fly twenty Miles in fifteen Mi- 
nutes, and may eafily be try'dj at that rate fiich a Bird flies 
eighty Miles an Hour, which, in a natural Day, or four and 
twenty Hours, would amount to 1920 Miles; which continued 
Flight, during that Length of Time, I believe is in the Capaci- 
ty of a Bird to perform ; confidering the PafTage of fbme Birds, 
which, if they go to any part of this World when they leave us, 
it muff, be at leaft two thoufand Miles, /. e. either into Tartary, 
or fome part of Africa ; for I do not find that they are ever ob- 
fcrv'd in Europe when they have left this Country. And I am 
of Opinion, that few Birds can fly much longer than four and 
twenty Hours without retting, or at mod two Days without eat- 
ing: But we are fure that Animals of the four-footed Kind can- 
not even maintain the height of their Swiftncls a quarter of an 
Hour: So that it appears that Birds have a far greater Share of 
Strength and Spirit than Qtiadrupedes. 

N There 
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There ate five forts of Hair obfervable in the Cloathing -of 
Ghiadrupedes, viz. the fhort Haw upon the Hides of Horfes, rff- 
fes, and Kine ; the long Hair in the Mams and Tads of Horfes ; 
the #W of iRtafe ; the Briftles of /Y<?^ ; and the Hairs in the 
Beaids of Cats, Tygers, Sec. Thefe have every one of them a kind 
of Vegetative Growth, and arcrenew'd Yearly, nnlefs the Crea- 
ture they grow upon is diftemper'd. I fiippofe them to be of the 
Nature of Bulbous-rooted Plants, which when the Leaves of them 
decay, a new framed Root from the fame Plant fupplics their Lofs 
with frefh Leaves the next Seafon. In the Hedghog the Sp'tnes 
or Thorns which cover its Body are analogous to the Hairs up- 
on the Skin of other Quadrupedes bat I fuppofe may remain tor 
many Years, whereas the others are Annual; and fo likewife I 
imagine the Quills of the Porcupine to fill the place of Hairs m 
other Beafts, tho' they are of a much harder Subftance,- and all 
thefe Coverings, as they proceed from the Bodies of different 
Quadrupedes, commonly vary in theirColours, bat are never fo 
beautiful as the Feathers of Birds. Among Beafts we ne- 
ver obferveany Hairs of a Scarlet Colour, nor is Blue or Green 
natural to them, and even Tellow is very fparingly given to this 
Tribe j while, on the other hand, Birds are adorn'd with Fea- 
thers of all Colours. Their Note, and Beauty of their Plumage, 
lead the Ear and the Eye into the greateft Admiration; but 
when we confider them farther, they are but Toys in compari- 
fon of Quadrupedes, which, tho' they axe not thus gayly attir'd, 
do that Service to the World, that it is worth while even for 
Men to attend upon them, and ferve them in forae Refpects, 
and even bear the Expence of their Living. 

The Lion, Panther, Tiger, Leopard, and Cats of all Kinds, 
have friarp Talons, fomewhat refembling thofe in the Eagle and 
Hawk Kind / and for the better preferving them from wearing 
or blunting their Points, Nature nas provided Cafes for them in 
the Paws of thofe Creatures they relate to. What I call the 
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Claw-footed, are Dogs of all Kinds, whofe Claws are of a Horny 
Subftance, fomewhac like the former, but are not guarded. Hoofs 
of Horfes, Affes and Mules are Jingle, and are not of fo hard a 
Subftance as the former. The dottbk-hoofd or Cloven-footed 
Tribe have their Feet cafed with Subftances of a Horny Nature; 
of which Clals is the Wild Boar, Stag, Fallow-deer, Sheep, Goat, 
and Kine. In one Kind indeed of the Hog Race, whicn I have 
obferved at the late Earl of Stamfords, the Hoofs arc not cloven 
or divided but it is remarkable, that if a Sow of that Breed is 
Coupled with a Boar of the Cloven-footed Kind, fome of the 
Pigs will be Cloven-footed, and others fingle-boof d. 

Of the Horrid Race, the 2ko& is one of thofe Creatures which 
(heds his ffow every Year, and is not longer than three Months 
renewing them again, which is a kind of Vegetation equal to 
the quickeft growing Plant. The Stag and fome other Torts of 
Deer are fubjecl: to (bedding and renewing their Horns annually, 
like the former ; and in the larger Kinds are fbmetimes of that 
Extent, that in a direct Line they meafure from Tip to Tip a- 
bove a Yard: they are fo folid and hard when they arc fully per- 
fected, and of fo large a Size, that one would wonder how pof- 
fibly the Body of the Animal, that produces them, could furnifh 
juices enough to fill and explain them to fo great a Bulk in fo 
fhort a time. I am not unfenfible that there are particular Names 
and Terms of Art for every refpective Part or thefe branched 
Horns of Deer; but I confers my felf atprefont ignorant of them, 
that Knowledge being of little Ufe either to my Reader or my 
felf, in a Work of this kind. It is remarkable in the Deer Kind, 
that the Females have no Horns, which I fuppofe is common 
with thofe Creatures whofe Males flied their Horns every 
Year. 

The next Kind of Horned Animal is the Gazella, or Ante- 
lope, whofe Horns iitt eredt, and twitting like a Screw; thefe 
are not branch'd, nor do I find they ever Ihed. After thefe the 
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Goat has his Horns twifted, and the Points bending towards his 
Back, but not both of them alike. The next is the Sheep, 
whofc Horns, like the former, are twifted, and regularly curl'd. 
It is obfcrvable, that the Horns of thefe laft Kinds are always 
larger in the Males than in the Females ; but it is otherwife a- 
mong Kine, whofc Horns are fmooth, and of large Extent j in 
thele the Females have Horns much larger and longer than the 
Males, unlels they have been caftratedj in fuch Oxen I have 
mcafiir'd a Yard between the extream Points of the Horns. 

The Food of four-footed Beads is either Flefh, Fowl, Herb, 
Gram, or Ftfh, Such as feed up Flejh are Beafts of Prey, and 
of the moft Savage Kind, as Lions, Tigers, &c. whofe Talons 
are chiefly defigned for Catching and Tearing their Prey to pie- 
ces. The Otter and Beaver feed chiefly upon Ftjb, which their 
Amphibious Nature and Structure of Parts enables them to catch. 
The Hog Kind eats indifferently of Flefl?, Fi/h, Fowl, Roots, 
Fruits, Herbs and Grain. The Deer Kind, Sheep, Goats, Kine, 
Horfes, and fuch generally as are of the Hoofd Race, feed up- 
on Grafs, Hay, or Corn. And it may be remark'd, that (uch as 
ufe the latter kind of Diet are the moft tameable and familiar 
with Mankind; but /uch as feed upon raw Flefh are pofitive in 
their Ferocity, unleis they are familiarized when they are very 
young, and kept low in their Diet. 

The Quadrupedes of Ufe and Service to Mankind are the Ele- 
phant, Camel, Horfe, Kine of all forts, Sheep, Dogs, Cats, and 
fome others. Where Elephants are naturally placed, they are of 
great Ufe after they are tamed, in tran (porting of great Burdens, 
and parrying Men to Battle, where their Conduct and Strength 
is of extraordinary Service, if we may believe thofe Authors who 
have mcntion'd them. We have now one of them in London, 
who is fo obfervant of the Orders of his Keeper, that one may 
reafonably place him amongft the moft tameable of the four- 
footed Animals ; and even allow him a Share of natural Scnle, at 
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Icaft equal, if not fuperior, to any of the four-footed Race* 
The Elephant^ now in Town, is about twenty eight Months 
old, and about fourteen Hands and a half in height ; his Tusks 
or (rather) Horns are now beginning to appear, or bud in the 
upper Jaw, which gives me Occafion tofuppofe them rather Horns 
than Teeth i and again, confidering what vaft Numbers of them 
are annually brought into Europe ; I am almoft perfwaded they 
fhed like thsjlorns of Deer. It is remarkable in this Creature, 
that the Joints in : the bind Legs are difpofed for kneeling, as well 
as thofe in the fore Legs, which is contrary to other Animals* 
Its Method of Drinking, is by fucking its Trunk full of Liquor, 
and fquirting it down its Throat. But we may fee a large De- 
fcription of this Creature of a greater Age, and in more perfect 
State, with the Anatomy of it, in the Phil. Tranf. N Q 326', and 
327, by Dr. Blair, F.R.S. 

The Camel and Dromedary we have likewife had in England y 
they zxtBeajls of Burden, and very fwiftj and it is reported of 
them that they will live many Days without Water, even in the. 
hotteft Climates. Some Creatures indeed I know wilL live with- 
out any Water at all, as the Hare and Coney, whichJ have kept 
above three Years, and they have never had any. 

There are many Kinds of Horfes. remarkably diftinguifh'd for.- 
their different Ufes. In Northampton/hire, and fomc of the. 
Midland Counties, are fuch as are fit for the Coach, and. 
drawing of other Carriages. In Flanders, Denmark, and fome 
of the Northern Countries, we likewife find Horfes of Draught, 
differing in their Frame and Turn of Body, and varying in their 
degree of Strength, as the Countries they were bred up in differ 
from one another. In the North Parts of Britain, and fbmc 
Places in If 'ales, are bred the beft Horfes for the Saddle. The 
full State of their Life being among the Mountains, enables them 
to endure hard Labour. Befides thefe, the Spantflj Horfes are 
counted the moft famous for the Parade ; and the Turki/h and 
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Barb Kinds, for Beauty, are reckoned to exceed moft Horfes in 
the World. 

Next to thefe the Kine Race is accounted the moft ufefal. 
In many Parts of England Oxen are of great Service in Plough- 
ing, drawing of Carriages, and for many other Works in Hus- 
bandry ; beiides the Service of their Flejh, after they arc worn 
out by Labour, and the excellent Ufes of their Hides and Tal- 
low, and even their Horns fdr making neceffary Utenfils ; while 
the Cows afford us Milky Cheefe and Butter, not only enough 
for our own Ufe, but even to fupply the Neighbouring Coun- 
tries. Nor are Sheep lefs ufefol to Mankind, their Annual 
Produce of Wool ferving to employ as many People as their 
Flejh can maintain in fome Places of England. Their Milk is 
likewifemade ufe of, and turns to good Account; to which we 
might add the Service of their Skins, which afford us Leather, 
Parchment, and Vellum. 

Of the Dog Kind we have many different Sorts, fuch as Grey- 
■bounds, Blood-hounds, Beagles, and others, for Hunting and ta- 
king of Game: And again, our Spaniels, either for Land or 
Water, Setting-Dogs, Pointers, Sec. ferve to find out Sport for 
their Mafters; and fbmeof them are even ufefol for Draught and 
Carriage. In Holland and Flanders efpecially, they arc com- 
monly employ'd in cheHarnefs for drawing fmail Waggons and 
other Carriages. To thefe we may add fiich other Kinds of 
Dogs as arc ufed for the Guard of Houfes, among which the 
Englijh Bull-Dog is the higheft in Efteem, for his exceeding 
Fierce ne fs and Refolution. 

The Voice of all thefe Creatures is as various as the Structure 
of their Mouths and Throats is different. We may difcovereach 
Kind of them by their Note or Tone, as well as diftinguifh one 
Bird from another by the Difference of their Song. The Parts 
which relate to this kind of Speech among them, are like fb ma- 
ny I nftruments of Mufick producing different kinds of Tones. 

Wc 
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Wc might Aikewrfe mention how Aptly all Kinds of Z)<jgs are di£ 
pcxfed tu receive Jnfrjii&iorn, and how obfervant they are to the 
Dictates of their Mafter. 

The Apes and Monkeys of feveral Kinds are naturally di(po- 
fed to imitate the Actions of Men ; but indeed the Figure and 
Difpolrcion of nheir Parts agree much more with thole in Man- 
kind, than ihe Parts of any other Creature and I believe ibme 
forts of them might be rendred ofeful, if convenient Care was. 
taken to inftrncr, them wlien they were young. One fort indeed, 
which comes from the Eafi Indies, is very vicious ; and I remem- 
ber has more than once attempted to force a Servant of the Houfe 
were he was kept: Bnt I. am informed that fome of the larger 
Kinds :have been fb well itiftrncred, that they would do many 
little Offices that their Mafter directed them to do. It is no 
difficult Matter to be latisfied how much the(e Creatures are capa- 
ble of Inftruclion, fince there are ib many of them daily brought 
to England, They are great Lovers of ftrong Liquors, and fre- 
quently are inebriated with them. They love Tobacco, and 
fmoak abundantly if they can get at it. Nor is the Man-Tiger 
lels guilty of thefe Vices when he has Opportunity ,• his lower 
Parts arc like thole of a Monkey , but his Head is more like that of 
the Hog y and is a Creature very ready to imitate the Actions of 
Men. The Females of thele have periodical Vifits, like Females 
of the Human Race. I conclude, that as the different Tone of 
Voices proceeds from the different Structures of the Organs of 
Sound in Animals^ Co the Difference of their Capacity and Un- 
derftanding proceeds from the various Frames of thole Parts 
which furnilh the Brain with nourilhing Juices. 

All Quadrupedes generate by coupling one with another ; but 
are differently impower'd by Nature to increafe more or lefs their 
feveral Species. Some of the larger Kind, fuch as the Elephant, 
Horfe, Kine, and Deer, fcldom bring more than one or two at 
a time; whereas the (mailer Kinds of Animals, and iuch as are 
fubject to be deftroy'd, encreafe more plentifully. The Hog 
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Kind will fomctimes bring feventeen or eighteen young ones at a 
Birth, and the Dog Race about ten, Cats and Rabits about five 
a-p ece, Rats and Mice about eight or nine a-piece, Squirrels 
three or four, Hares two or three, and Sheep fometimes as ma- 
ny. And with regard to the Generation of thefe Creatures, the 
natural Time of Coupling is in the Spring Seafon, fomewhat la- 
ter than Birds - y but by means of forcing Diet, fome of them 
may be brought to couple even in the Depth of Winter; 'tis 
by that Means that we have now young Lambs at almoft every Sea- 
fon of the Year j and fomeCreatures,aswell in this as in the Bird 
Kind, couple and bring forth young ones (even or eight times in 
a Year, as the Rabit for Example, and fome others. We may 
alfo remark, that every Quadrupede has not the fame Length of 
Time appointed for its Growth to its compleat State: The large 
Kinds, fuch as Horfes and Kine> arc hardly full grown in three 
Years, Hares and Rabits about eight Months, Cats and Dogs 
twelve Months, which perhaps may depend, in great meafure, 
upon the Length of Time they are refpe&ively maintain'd in the 
AVombof their Dams; but every Kind of Bird grows to its full 
Bigne/s in a few Months ; and Ibme Kinds of Fowls are about a 
Year accomplifhing their Growth j which Difference I fuppofe 
hnppens as the Difference of Time is appointed, more or lefs, 
for the Incubation and Hatching of their Eggs, (bme fetting on- 
ly three Weeks, and others a Month, before the young ones are 
excluded, or can make their way through their Egg-/hells. And 
I believe the Length of Life allotted for feveral Animals is vari- 
ous, as the Time of their being included in the Bodies of their 
Dams is more or left. There are fome of the larger Kind of 
Creatures which carry their young ones many Months, as the 
Ala?e y Cow, and the Elephant^ as it is (aid, longer than any 
other Creature j but Rabits do not go above a Month, Cats a- 
bout twice as long: and I believe, was it pofljble to know the 
Ka:ure of a'l Creatures, we might find, according to their Pro- 
portion 
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portion and different Habit of Body, a continued ProgrefTion, 
' with regard to their Size, Growth and Length of Life. For in 
Plants, which I have been more converfant with, I obferve that 
kind of Progreffion ; and even it is to be remark'd, that the feve- 
ral Seeds which they Spring from, have as different degrees of Time 
appointed for their hatching or fp routing in the Earth; and like- 
wife fuch as lie longeft under Ground without (hooting, are com- 
monly more lading than thole which begin to ihoot in a few 
Days ; and we may obferve fbmething of the fame kind in In- 
fects. The Diftance of Time between the laying and the hatch- 
ing of the Eggs laid by fbme forts, is very different from what 
we obferve in others j and the Time of Life in the Caterpillar 
of one Kind, is not the fame that we obferve in another, no 
more than the number of Days is the fame in all, for bringing 
the feveral Flies out of their Cryfalifes. 

But it remains for me to fay fomething more particular of the 
Generation of four-footed Animals, as it is the next relating, and 
in fbme Cafes is nearly agreeing with that of Mankind. Were we 
to look back upon what I have already mentioned concerning the 
Generation of Fowh, Fijh, and Plants, and even of fbme Crea- 
tures of the four-footed Tribe which are covert! with Scales, it 
will appear that the Eggs of the Females are abfblutely necefTary 
for the Production of them ; and I fuppofe that the fecundating 
Liquor or Dujl of the Male is as neceflary to make them proli- 
fick. In this Race of Animals every Female has its Ovaries, or 
Egg-Ne/ls, which, without the Intromition of the prolifick Juice 
ofthe Male, remains fterile or barren: It therefore appears 
that the Male Liquor is neceflary to impregnate the Eggs 
contained in thofe Ovaries, either by fbme Animalcules of it paA 
fing into the Eggs there contained ,• or elfe that the Animalcules 
wound thofe Eggs, and fb occaflon them to grow over, and en- 
clofe them in fuch a manner, as the Blifters upon Oaken 
Leaves fwell and enclofc the little Infects, whofe Eggs are laid 
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in the wounded Parts by their Originals: But this Cafe has ad- 
mitted of vaft Difpute, either becaufe fbrne of the Difputants 
could not imagine how the Animalaila could get into the Ova- 
ries j or elfe that fbme fuppofe there is not PafTage fufficient for 
the impregnated Egg to fall into the Matrix ; but thefe I fup- 
pofe draw their Judgments from the State of thofe Parts when the 
Animal is dead, which, in my Opinion, muft then be very dif- 
ferent from what they were when the Animal was alive \ for then 
thefe as well as all other Parts of the Body have a Power of con- 
trading or dilating themfelves $ and a PafTage, which at one 
time is hardly capable of admitting the Point of a Pin, may pro- 
bably be capable of being dilated fomuch as to give room for the 
Exclufion of a full grown Foetus j and certainly it would be very 
unreafonable to fuppofe thefe Parts are in the fame Pofture during 
Coition, that they are at another time when the Body is not dif- 
pofed for it ; at which time it is highly probable Nature has gi- 
ven thofe Parts a different Action and Power of extending them- 
felves. I could fay much more of this, if the Cafe had not 
already been fb much perplex'd j and I am loth to trait too far 
to my own Opinion, in an Affair of fo much Difficulty. How- 
ever, that I may not leave my Reader altogether unfatisfied in a 
Point of fb great Concern, I fhall entertain him for a while 
with what has pad by way of Letter concerning this Subject, be- 
tween Dr. Geojfroy of the Royal Academy of Paris, and Dr. An- 
dry of the fame Place. 

Dr. Geojfroy tells us, that fuch as fupport the Syftem of Eggs in all 
Creatures, fuppofe the little Animal to be included in the Egg; 
but this they cannot demonftrate till after Fecundation : Alfb they 
fuppofe the little Germs of Plants to be enclofed in the Seeds ; 
but thefe Rudiments of the Plant in the Seeds cannot be difco- 
vered till after Impregnation by the Farina ifTuing from the Male 
Parts. On the contrary, if we examine the Eggs of Animals 
before they have been rendrcd fecund by the Male, we cannot 
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obferve the lcaft Principle of the Animal. In the Eggs which 
the Hens lay without a Cocky although they appear fair, and as 
large as the others, yet neverthelefs we can only difcern in them 
an empty Cicatricula, in which the little Body is not refiding. 
Thofe who have had the Management of Silk-Worms may re- 
mark, that when a Moth has laid its Eggs without the Afliftance 
of the Male, thofe Eggs arc tranfparent and void of that little 
black Point which we difeover in fech Eggs as are fecundated, 
and is the beginning of the little Worm or Caterpillar, 'tis there- 
fore we are not to expect any good from thofe tranlparent and 
barren Eggs. "It happens fornctimes that we meet with thefe 
tranlparent Eggs among thofe that are impregnated, even tho* 
they were all laid by the fame Moth, which muft proceed from 
Ibrne particular Caufe in the Coupling of the Male with the Female* 

We may likewife obferve the lame thing, in the Grains and 
Seeds of Plants ; we often meet with Seeds that are without the 
Germe or Seed-hud, and are confequently barren, and thefe are 
found even in the middle of the faireft Fruits. If we obferve 
likewife the Seeds of any Plant at the firft: opening of the Flow~ 
er, we find them clear and tranfparent ; but if we examine them 
fbme time after the Flower is decayed, that is to fay, after their 
Fecundation, thofe Seeds become Opaque, by means of a little 
Body enclofed, which is properly the Germe or Seed-bud. 

The Ovarifts (uppofe that thefe Germs were originally in the 
Seeds, and that they are now only grown bigger than they were 
at firft but this is a bare Suppofition ; for fince we cannot difeo- 
ver this Point by the beft Microfcopes, either in Eggs or Seeds, 
before they have been fecundated, and that it may be eafily dif- 
cover'd after Coition, it is more natural to believe that thofe 
Germs were not fubfifting in the Eggs or Seeds before they were 
impregnated, but from the very Inltant of their Fecundation* 
To convince us of what I advance, we are only to confider 
what happens in the Time of Fecundation among Animals. 

O i Among 
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Among thofc Ftfh which do not couple, the generative 
quor of the Male is only fcattcred upon the Eggs which have 
been laid by the Female, while they flit in the Water. In other 
Animals, where Things cannot be obferved in the fame manner, 
we know only that the Liquor of the Male is conveyed into the 
Cavity of the Matrix, even as far as the Phalop 'tan Tubes, where 
it is often found in fiich Animals as have been opened a little 
while after Coition j and we may prefiime that it even pafles in-? 
to the Ovaries , and fprinkles fome of the Eggs of the Female* 
It appears then that Impregnation proceeds from an Effufion of 
the Male Liquor upon the Egg; from .whence we may natural-* 
ly conclude, that the Effect produced by this Liquor, upon the 
Eggs, is chiefly to convey the little Germ or Animalcule, which 
is found in the Egg after that time, and the rather, becaufe the 
Animalcule may always be obferved in that fecundating Liquor. 

And we have yet more reafon to believe that theie Animal- 
cules, which abound in the Male Liquor, are the Principles of Ge- 
neration, or the Beginning of Man, and other Animals, as we 
find them always conftant in the Liquors which are included in 
the Spermatids. VeflTels of every Animal y varying according to 
their different Species; but we fometimes find them wanting in 
thofe Liquors, either through extreme Age, or when Diftempers 
have rendred them barren. 

The Syftem of the Generation of Animals being thus ftated, 
we mall reafon only upon conftant Fa&sj whereas the Ovarijh 
fuppofe that the Rudiments of the Animal zit always in the Egg, 
although they cannot fee them, and moreover, that there is a 
fecundating Spirit in the Generative Liquor of the Male ; but 
thefe are uncertain Suppofitions j for according to them this Se- 
minal Spirit mult be exceeding Subtile and Volatile: And never- 
thelefs, among the /4quatkk Animals, this Spirit, however Vo- 
latile it is, is neither enervated nor diflipated by the Waters 
with which this Liquor mixes it felf but this is altogether im- 

pomble. 
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poiliblc. The greateft part of Ftjh do not coup)e,> but the Fe~ 
males call their Eggs or Spawn, and the Males whicrr/ollow 
them Icatter their Milt over the Eggs. Now before the Water* 
have extended this Liquor over all the Spawn, it muft necelTa- 
rily happen that the fecundating Spirit is diflipated. - The Dif-f 
iiculty of Impregnation is ftill more confiderable in Oyfigrs and 
other Shell-Fijh, which are faftned to Rocks, or the Bottom of 
the Sea, without having little or any Motion. The Milt of the. 
Males is carried backwards and forwards at the Will of the Wa-. 
tere, and at laft by chance is brought to the Eggs of the Fe- 
males, and renders them fecund. What will then become of 
this Seminal Spirit, when it is toffed about from place to place?. 
If Generation was brought about by its Means, it would iiirely 
have time enough to exhale, and then the Eggs of Oyftexs and o-. 
ther fuch like Shell-Ftfh could not be impregnated by it- 

But we fhall avoid thefe twa Suppofitions in our -Syftem, and; 
endeavour to produce more (olid Arguments for the Generation 
oi Animals than the Ovarifis have done. And firft let us exa-. 
mine if the Generation of Plants docs not carry along with it fame. . 
Analogy to that in Animals* 

Till the Flower begins to fade/ we cannot perceive any Boay\ 
or Germe of a Plant in the Embrios of the Seeds, or Seminal 
VefTels ; nor can we difcern any Change in thofeEmbrio's till the, . 
Dufi of the Stamina is fallen. 

This Dufi of tot-Stamina is neceuary for Fecundation-; for/ 
in all Plants where thefe Stamina appear, if we cut them off be-, 
fore they open, the Fruits will not come to Maturity ,« or if they. . 
fhould happen to ripen, they are without Germs, and are confe-. 
cjuently barren. 

The Neceffity of this Dufi of the Stamina for the Growth, of i 
the JWj, for the bringing of them to Maturity, and for ma-, 
king them pregnant, is confirnVd by the Obfervations of all Bo-> 
tantfis upon the Palm or Date Tree. 
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This.jfdii'Kvf Plant bears its Stamina upon a different from 
that #fwch* bears the Fruit; fo that one is ftiled Male, and the 
t . 'strict female. Theophrajlus, Pro/per Alpinus, and all the Bota- 
Zy-tftfts agree, that if a Female Tree has not a Male in its Neigh- 
bourhood it does not bring forth Fruit, or if it bears any, they 
rarely come to Maturity they are ill tafted, and without A>r- 
nels, and confequcntly without Germs: But to bring this Fruit 
to Perfection, and make it fit to eat, Care is always taken either 
to plant a Male Palm-Tree in the Neighbourhood, or to cut 
Branches of the Male Palm-Tree, garnim'd with Stamina, and 
tie them to the Branches of the Female P aim-Tree, and then it 
produces good Fruit. This Obfervation was confirmed to Mon- 
fieur Toumefort in 1 607, by Hadgi Mufiapha Aga, a curious 
Man, AmbarTador from Tripoli to the King of France. 

There is one Objection which may be made againft what we 
have mentioned concerning the P aim-Trees ; Monfieur Tourne- 
fort tells us that he has feen a Female Plant of Hops produce Seed 
in the King's Garden, where there was never a Male Plant. But 
we may fiippole that the Farina or Male Dnjl was brought to the 
Female Plant by the Wind from fome other Place ; as in the 
Cafe mentioned by Jovianus Pontanus, Preceptor to Alphonfo 
King of Naples, who tells us, that in his Time there were two 
P aim-Trees, one of them Male, cultivated at Brindes, and the 
other Female, growing in the Wood of Ottranto ; that this laft 
was fevcral Years without bearing any Fruit, till at length having 
out-grown and rais'd its Head above the other Trees of the Fo- 
reft, it could perceive, fays the Poet, the Male Palm-Tree at 
Brindes, although they were fevcral Leagues afunder, for then ' 
it began to bear Fruit in abundance ; and there is no Reafbn to 
doubt but it then begun to bear Fruit, becaufe it then received 
the Dxtft of the Stamina upon its Branches, which was conveyed 
by the Wind from the Male Palm. We may explain by this, in 
^ natural manner, that Fecundity, which' k> much embarafs'd 
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the ancient Phyficians, and which they attributed to a Sympathy, 
or Love among Trees. Englifh'd thus from the Author's Ori- 
ginal. 

A Female Palm for many Tears had flood, 

The Virgin Glory of Ottranto'* Wood. 

No vernal Bloom with Flowers her Branches drefs'd;. 

No Clufters her unfruitful Boughs deprefs'd. 

Till difiant far, in Brindifi'* fair Fate 

Afpiring, Jhe beheld the noble Male. 

The? difiant, yet the genial Power Jhe feels ; 

Thro 1 every Vein the fertile Humour trills. 

The pregnant Branches now their Bloffoms yield, 

And every Bough with ripening Fruit is filtd. 

It may be objected, that I have no diffident Proof, that every 
Grain of this Dufl is a Plantula or Germ, fince the Microfcope 
fhews us that each Grain is in the Form of a little Globe or Egg, . 
either fmooth, or Cct with Points, fomctimcs bor'd through the 
Middle, or of lbme other Form or Manner. I agree that it is dif- 
ficult to diftinguifh in every one of thefe little Grains of Dufl the 
Rudiment of a Plant, becaufe it is wrapt up in its lelf, and per- 
haps may be covered with a Membrane, or at leaft cloathedwith 
fbme Refmous Matter,- perhaps Time may difcover fome way of 
unfolding the little Germ, or freeing it of its Covering ; but al- 
lowing this to be only a bare Supposition, we may agree that it 
is not altogether urrreafbnable, fince it is not till after the Intro- 
miflion of thefe little Bodies into the Piftillum or Uterus of the 
Flower, that we can perceive any Opacity in the Seminal Vejfels 
or Embrio y s of the Seeds, which in their Growth difcovers to us 
that they are in effect the Germs of Plants. 

In fhort, what confirms this Hypothejis is its Uniformity with 
what we have difcovered relating to the Generation of all living 
Bodies. After 
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After having eftabliftfd the Proofs of our Hypothe/is, I am to 
-anfwer the Objections? which may be made againft it. 

Ftrfl, It may be objected that an InfeB cannot quit its Nature, 
as an InfeB, to take upon it that of a perfeB Animal. 

It is an antient Error to make the Diftinction of PerfeB and 
JmperfeB Animals. Our Eyes do not difcover the fame Parts that 
are in ibme Animals, in Worms, Butterflies, Flies, Bees, and 
other InfeBs; fb that fbme have thought fiich Parts were want- 
ing. We fee them take their Birth in Mud, Dunghills, putri- 
Jied Flefh, and rotted Herbs -, which has made Ibme believe that 
thefe little Bodies had no other Origin than a Fortuitous AJfem- 
blage of putrifysng Parts of Matter. They have even believed 
that larger Animals, fuch as Frogs, JVtld Ducks, 8cc. had the 
like Beginning, without reflecting that thofe Animals were con- 
ftant in their Frame and Parts, which are always produced alike; 
and that it is impoflible that Chance could produce an Arange- 
ment of Parts always uniform and conftant. We are obliged to 
the learned Mr. Redi, for having firft fet this Matter to rights, 
by giving us Proof that the Generation of InfeBs comes from 
Males and females, agreeable to the Syftcm of Eggs, as it is a- 
mong all other Animals. Many learned Phyficians, and parti- 
cularly Monfieur Swammerdam, have begun the Anatomy of In- 
feBs ; and we are obliged to that great Man for having (hewn us 
that thofe little Animals had Parts agreeable to ours, or at leaft 
did the fame Functions ; but as that Work was left unfinifhed, 
Monfieur Duverney has taken it up, and continues it with great 
Accuracy and Judgment, tracing thofe little Creatures from the 
Beginning to the End; and far from reprefenting InfeBs as Jm- 
perfeB Animals, he difcovers fb much Art and Contrivance in 
their Structure, that they feem to be even more PerfeB than the 
mod confiderable Animals. In Caterpillars, and fuch Worms as 
change into Butterflies, and in fuch Reptiles as take Wing, it 
is furprifing to obferve the Changes which happen throughout 
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the interior Structure of their little Bodies. An infinite Num- 
ber of Parts, which were folded up, explain and open themfelve* 
at the End of a certain time fbme become abfblutely ulelefs, dry 
up, and fall ofTj and others are alter'd beyond our Knowledge, 
Nothing can be more admirable than the Tracing of ail thefc 
Changes. A Frog is a Fijh in its Beginning, named Tadpole \ it 
has a great Mead, the Mouth of a htjh, the Finns and Tail like 
Ftjhes-, it refpires by the Gills, which are Lungs peculiar to 
Ftjhes ; fometime afterward its Tail and Finns drop off, and its 
Feet appear, which are as well adapted to Walking as Swim- 
ming; the Fore-part of its Head, or rather its Mask, falls off, 
with its Gills i in the mean while, the Lungs, which referable 
thole in terreftrial Animals, unfold and dilate themfelves, and be- 
come expanded and very vifible, fcom almoft invifible Parts that 
they were before. May not we look upon this as an extraordi- 
nary Perfe&ion, and even more than Man himfelf can boaft ofj 
that Gift of Power in rafting Life lucceffively in different States 
and in dfferent Elements? 

Thefe Confiderations may undeceive thole who are prejudiced 
in their Opinions, that a Creature in the Rank of Infects can- 
not become aperfeB Animal, efpecially if they reflect that for 
the moil part the State of Worms or Caterpillars is only a State 
of Paflage to bring them to another Form j Co that thole Worms 
which are commonly ingender/d in putrify'd Flejh, change into- 
Fires j likewife feveral great Worms, which remain fbme time un- 
der Ground, change into l&eetles Silk- Worms, and Caterpillars, 
become Moths and Butterflies j and I think the Farth-JVorm is 
the only Species which does not differ a Metamorphofis. 

This being premifed, we may regard the Form of the Worm 
or Annnalcuh in the Generative Liquor of Animals, as an In- 
ftance of the Certainty of a future Metamorphofis. 

It may be objected in thefecond place, that I attribute an ima- 
ginary Infbuict, to the little Animal or Animalcule, to make it 
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rife into its Celk I confels the Difficulty of explaining lb great 
a Myftery as*that of Generation, Without meeting a thoufand 
Obftructions and Queftions, which cannot be refolved without 
great Pains and Trouble j but when an Effect is lb evident that 
it meets with no formal Opposition, it does not leem reafonable 
to conteft it; luch is the Difficulty in Dilute. Inftinct in this 
place is not the Queftion for I have not attributed it to the lit- 
tle Animal as a Means whereby it is convcyd? into its Cell. I 
know too well, that in Phyfical Dilpute* we muft make ufe of 
Mechanick Laws, and I (hall endeavour to give luch as are mod 
probable. 

The prodigious Multitude of Animalcules (mmmxng in this Li- 
quor, which difpofes it felf to overflow the Egg that is prepared" 
to be impregnated, makes italmoft impoflible, that one of them 
at leaft mould not reach the little opening of thcdcatricula j and" 
that from this prodigious Multitude there is not above one which 
can find place; for the Ctcatriculais not capable of containing a- 
ny more j but if by chance it is big enough to admit of two, we 
mall fincf two Foetus under the fame Covering, or elle a mon- 
ftrous double Foetus joined together by fome part of the Body.. 
This is one Proof of the Authority of this Syftem, 

Thirdly, It may be laid that we carry our Thoughts too far, 
in luppofing thele little Animalcule* to be the Principles or firft - 
Points from whence Mankind is derived, and that they may 
have been appointed to Iwim in the Seminal Ltquor for other 
Ufes: as for Example : They may be liippoled to agitate that 
Liquor, and to facilitate the Exhalation or the Spirits. 

ficf .des what I have already oblerved of thole who luppole a 
powerful Spirit in this Liquor, it feems much more natural to 
me to draw this Confequence (/. e.) That the Animalcules which 
are found in fuch vaft Numbers floating in a Liquor Co neceffary 
for Generation, are themfelves the immediate Caule of Genera- 
tion, and not to believe that they are only remote Inftruments 
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of it; kecaufc we do not difcover any nearer Caufe. After this 
the U(e which is afligned them is far from neceflary, and there 
is no Likelihood that there is any Probability in it ; for every 
thing that is Liquid has in its (elf a motive Power, without ha- 
ving Occafion of fiich feeble Afliftance, as that which it might 
receive from Animals moving in it ; for is it not reasonable to 
fuppofe that Fijh were created in the Seas, or Birds were made 
to move in the Air, to prevent the Stagnation of thofc Liquids? 
the one is not more plaufible than the other. 

Fourthly , It is (aid that Conception, by means of foe Animal- 
cule 9 is difagreeable to the Syftem of the unfolding of the Ve£ 
fcls and Parts. But wherein is this Syftem of Unfolding more at- 
tack'd in this Hypotbefis, than in the common Sentiment of the 
Eggs? If we admit that Adam had inhimfelf all the Animalcules^ 
as it were, incaled one within the other ,• do not aho the Ova- 
rifls fuppofe in the fame manner that all their Eggs were enclofed 
one in another, and contained in the Body of Eve ? They can- 
not therefore make any Objections upon that Account, fince we 
may as eafily oppofe their Opinion of the Eggs. But to defend 
both thefe Opinions againft thofe who are too much embarrafs'd 
by the Syftem of Unfolding of Parts, let them join with me, and 
confider how Nature acts in her Courfe, and they will fee how 
the Syftem of the Unfolding of Parts is incumbred, but at the 
fame time muft agree to the Truth of it. But let us now exa- 
mine what Mr. Dodart (ays upon the Fecundity or Encreafe of 
Plants, in his Memoirs, inferted in thofe of the Royal Academy of 
Sciences for the Tear 1 700. It is wonderful, (ays he, that the 
Fecundity or Encreafe of Plants has been (b little ob/erved by 
the World, efpecially fmce they are Co commonly expofed to the 
Eyes of all People ; not only the Natural Encreafe of Plants of 
their own accord, but alfo their Artificial Encreafe, produced by 
Cutting or Amputation of their feveral Parts. This Artificial 
Encreqfe he proves to be no more than Natural (or > as he ob- 
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ferves, the Art of a Gardener cannot give to Plants what they 
had not in themfelves, his Art oolyatfifts them to unfold aad ex- 
plain thofc Parts which they were originally pofle&'d of. Here 
follows an Example of the Encreafc and Multiplication of a Tree 
by the jWooly, which is the laft Term and Objcot of ail die 
Productions of a Tree. 

He fays that the Branches of the Elm arc Co many Bunches 
tf Seeds or Grams extremely prefsM one againft the other; and 
having taken an Elm of fix Inches Diameter, and twenty Foot 
high in Stem, which was about twelve Years old, he cot off a Branch 
of eight Foot long ; and negie&ing the Seeds which had been- 
fliaken off by the repeated Blows of the Axe, and the Fallot*, the- 
Branch, he yet found remaining on it 1 6450 Seeds. 

We may fappofe that an Elm of fix Inches Diametermoft car- 
ry more than ten Branches eight Foot long; but fuppofe ten only, 
then thefc ten Branches may reafonably produce, according to* 
the above Account, 164500 SeeAs. AU the Branches which 
are le/s than eight Foot long, taken together, make a Surface 
more than double the Surface of the ten Branches of eight Foot; 
but fbppofing them only double, because perhaps thefe lefier 
Branches are wot fb prolifick as the orhers, then all the Bl anches- 
together produce 319000 Seeds. 

An Rim may be fuppoted to live an hundred Years ; and it is 
not reafonable to fuppofe that the mean State of its Fertility ftodd 
be at the Age of twelve Years; we may then juftly reckon, that 
in an indifferent bearing Year it will produce 32900©, or may- 
well enough fuppofe 3 30000 Seeds, which are little enough. A- 
gain, we mud multiply this 3 30000 by the hundred Years Life 
of the Elm, which makes 3 3 000000 of Seeds, which an Elnv 
produces in its whole Life-time, taking every thing at the low- 
eft rate, and thefe 33000000 came all from one fmgle Seed. 

But this is only the natural Produ&ion of the?***, which hash- 
not yet produced att that it contains* 

If 
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If the Tree had been headed it would have fpronted afrefh from 
the Trunk, and at leaft produced as many Branches as it had be- 
fore in its natural State ; and thefe new Shoots would not require 
more than the Space of fix Lines, or thereabouts, in heighth 
of the Extremity of the headed Trunk to {hoot from. 

Ac whatever Place, or whabever Heighth the Tree had been 
headed, it would hare aiway regerminated with equal Vi- 
gour ; which is conftant, as appears by the Example of 
Dwarf Trees, which are continually kept cut alm«ft down to the 
Ground 

From hence we lam, that all the Trnnk of a Tree, from the 
Earth, to the firfl: germinating of the collateral Branches, is fill'd 
with Principles or little Embrtt's of Branches, which cannot pof- 
fibly appear all at the fame time,- we conceive them to be parted 
by little circular Rings of fix Lines in heighth, each of which 
in pauticulai is ready to produce Branches as fbon as an Amputa- 
tion is made exactly above it: 

All thefe irrvifible Branches (although they are hidden) are no 
leis exi fting than rnoie which appear to us ; and if they were once 
manifeft they would produce an equal Number of Seeds, which 
confequently they mud already contain in little. 

Now were we to follow the Example propofed, there is incju-. 
ded in this Elm as many times 3 3000000 of Seeds, as there are 
Spaces of fix Lines ooatain'd in the twenty Foot height of the 
Stem, that is to fay, fifteen thoufand eight hundred and forty 
Millions of Seeds; and that this Tree contains actually in its felf 
wherewithal to multiply and reproduce fuch a prodigious Quan- 
tity of Plants as would furpafs all intelligible Numbers. 

What will thofe fay to thefe Obfervations, who are afraid of 
over-burdening the Syftem of unfolding of Parts? Will they not 
be forced to acknowledge that their Ideas are too narrow for the 
infinite Forcfight of the Creator in the Propagation of living Be- 
ings.' But it is permitted at prefent, that our Reafoneven pene- 
trates 
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-urates beyond its own Power, where the Senfes have carried os ; 
and where they begin to abandon us, they will plainly difcover, 
that whatever their Senfes have (hewn them, is nothing in com- 
panion of that which may hereafter be found out j for if we on- 
ly fuppofe that each Grain of a 7>e/contains in it (elf a fecond 
7ree t which again enclofes the fame Number of Seeds-, and that 
we can never difcover a Grain which contains more Trees , nor a 
Tree whic h contains more or fewer Seeds than the preceding 
Tree; then confequently there is a Geometrical Progreflion 
of Growth, whofe nrftTermis one$ the (econd 1 5 840000000 ; 
the third the Square of 1 5840000000 ; the fourth its Cube, and 
ib on, ad infinhttm ; fo that our Reafon and Imagination would 
in fome fort be loft, and fwallowed up in the immenfe Calcu- 
lation. 

Thisprodigious Chain of Numbers ftrikes Terror in the Spi- 
rits of tnofe who are not ufed to pufh their Meditations to any 
great Length ; but thofe who are ufed to the Study of Phyfick 
and Mathematicks, know very well that they cannot go far with- 
out meeting fome kind of Infinity, as if the Author of Nature 
had been careful that his principal Character ftiou'd refide in e- 
very thing. 

If then we agree with the Syftem of unfolding of Parts 
in Plants, which I think there is no reafon to doubt of, we may 
as eafily admit the fame in Animals , and it will be fo much the 
more demonftrable, as this Syftem is the moft fimple of all o- 
thers; for if we once fuppofe that all Things were created at one 
time, as it is feemingly intimated in that PafTage of Ecclefiafli- 
cus 18. ver. \* Deus creavit omnia fimul, we need not torment 
our (elves to find out how organiz'd Bodies may form themfelves, 
which is no more than the unfolding and explaining of their 
Parts one after another ; where, on the contrary, 'twill always 
be found as difficult to explain their Fortuitous Formation, as it 
will be to demonftrate that Gold, Silver, Copper, Steel, and Ena- 
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met, being put into a Crucible, the Parts of each Matter would 
arange themfelves in fuch a manner, as to form a Clock or 
Watch. 

Fifthly, It is objected', that the Animalcule which begins to* 
difcover it felf in the Egg after Conception, is not a Worm: But 
this will be of Ufe to me in my Proors, 

I anfwer to that, *That if we could open the Cicatricula of the 
Egg immediately after Conception, (that is to fay, as (bon asf 
the Worm is entred into that part) we might difcover that little 
Animal yet under the Form of a Worm y - but as it begins to grow 
bigger almoft as foon as it receives a new Nouriftiment in the 
Egg, and as new Parts begin at the fame time to unfold them*- 
felves in it, it is not ftrange to find it then alter from the Form 
of a Worm; and wc may obferve the different States of its Paf- 
fage from that Form, to- that of the- An 'tmal which is to be pro- 
duced 

With regard to the Obfervations of the Foetus, whether it be* 
formed in the Ovaria, or in other Parts of the Matrix,, 
a very little while after Conception, thofe Obfervations do nor 
deftroy my Hypothefts. All mar can be faid is, that the little 
Animalcules, which are the Principles of Mankind, lofe the* 
Figure of Worms a little after they are entred the Eggs, and be- 
gin to take upon them the human Form : And as to that Obfer-* 
vation of our learned Critick, that Nature gives the moft perfetf- 
Animals & longer time of Ripening, or coming to their laft State, 
although it is not a general Rule, yet neverthelefi it happens to> 
be true enough in Mankind. 

Among the Obfervations of the Foetus inferted in the Memoirs 
of the Academy Royal, Mr. Dodart, in the Year 170 1, has gi- 
ven us one of the moft remarkable, of an Embrio of one and 
twenty Days ; it was then but feven Lines in length; and it was 
difficult to diftinguifh its Parts,- the Head and the Trunk of the 
Body only could be difcerned j the Thighs and Arms were not yet un- 
folded; 




Digitized by Google 



1 1 a A Philofopbical Account of the 

folded j and the Head was one third of the whole Length. Cm 
we then fay that this Embrio had the perfect Figure of Mankind, 
or was entirely formed? and was it not in this State more like to 
a [form, which it was originally, than to the Form of Man? 
For we may fuppofe that the Headofthc little Worm was become 
the Head of the Foetus, and that the reft of the Body had been 
hidden in that part, which made the Tail of the fame Worm-, 
but here I may fay that the Worm is not yet perfectly of the Form 
of Mankind (to (peak like our Author) at the End of nine 
Months, when he mould come into the World ; for we may fay 
that he is not in his perfect State till he is twenty Years old, 
which is about the time when an human Body has acquired all 
its Proportions; which agrees with the Account of our Critick, 
who will not be furprifed, that a Worm may be changed into a 
perfeft Man in fo long a Space of Time. 

Sixthly, In the next place they attack the Syftem of Plants, 
and object, that the Diipofition of certain Pijhls, which leng- 
then themfelves beyond the Apices, cannot therefore admit of 
or receive the prolifick Dujl. 

I agree that fume Pijltls are much longer than the Apices, and 
have their Orifices a good Diftance beyond them,- bat this only 
happens in reverled Flowers, (uch as the Crown Imperial, &c. 
where this Situation of the PiJltHum favours Fecundation | for in 
fuch Flowers the Dujl cannot fall from the Cap/itlesot x\\t Apices, 
without falling upon the Pijltls, which, in fomc Subject, are 
garniihed with little Hairs, the better to retain the prolifick Dujl-, 
□elides, mod of them are endued with a Glutinous or Fijccns 
Matter. In the Tnl:p, and kmc other Flowers, the Ptjiillxtm 
does not begin to raiie it £elf above the Apices, till they are full 
ripe, and have fcattered their Dujl. 

I agree that it is not fuifirictit to prove only that the prolifick 
Dujl of the Apices may fall upon tbe Pijlils of the Flowen; we 
mull conduct it even into the. very Cells of ihc Seeds: And I 
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own that it is very difficult to comprehend how this Dufi can get 
there j but becaufe we find a Difficulty in anything, are we there- 
fore to conclude it is impoffible? and efpecially when we may ob- 
ferve fb much Preparation as we fee in Plants towards the per- 
fecting of the prolifick Dufi in the Apices; as alfb how it is fcat- 
tered when it is full ripe, at a certain time, when the Pifiils arc 
ready to receive it: May we not remark as much Difficulty in the 
Generation of Animals! when we find that the Entrance of the 
Infundibulum or Vagma of the Matrix in Biro's is very diflant 
from the Ovaries. One can hardly imagine how the Eggs, when 
theydetatchthemfelves from the Ovaries, feek out the Overtures 
of the Vagina, although there is no doubt but they do. So all 
the Garniture of Flowers may perfwade us of the Neceffity of the 
prolifickD^for impregnating the Sera's; and the Proofs which 
I have already given may convince us of it. A few Obfervations, 
which Time may produce, . will fet this Matter in a clearer 
Light. 

Seventhly, I am told that the Bloffbms of an Apricock Tree, 
which were robb'd of the Apices by Vermin, produced good 
Fruit. But are they afTured that all the Apices were entirely eaten, 
or whether they were deftroyed before they had fcattered abroad 
fbme of their Dufi ? 

Eighthly, We are not to fuppofe that the Wind can be an In- 
termitter in this kind of Fecundation. 

But is it more difficult to fuppofe that the Air is an Intermit* 
ter in the Fecundation of Plants, than to make the Element of 
Water an Intermit ter in the Propagation of Ftjh, and chiefly of 
Oyfiers and other Animals, which lie immovable at the Bottom 
of the Sea? 

Ninthly, They add, that if the little Grains of the prolifick 
Dufi were fo many Plants, they would produce as many Plants 
-as there were Grains falling upon the Earth. And why then don t 
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they raife the fame Difficulty in the Liquor defign'd for the Pro- 
pagation of Animals? for, in fhort, if the little Animal or Ant. 
tnakuk docs not meet with a convenient Nouriihment in the 
Earth or Water to make it grow, and can only find what is ne- 
cefTary for its Support in the Egg of tr^e Female j neither can the 
little Germ of the Plant meet with a proper Nouriihment in the 
Ea^th to unfold its Parts, but only finds it in the Embrto of the 
Seed. •> 

If my Reader will examine carefully, without Prejudice, the 
feveral Opinions upon the Generation of Plants and Animals, 
and weigh well the Proofs of one and the other, and obferve the 
Difficulties which arc to be met with in all thefe Hypothefes, I 
doubt not but he will agree with ours, as it is the mod general, 
and has lefs Suppofitions than the others ; and after all, I defire 
him to obferve mat I lay this down only as an Hypothecs, in 
which appears more Probability of Truth than any I have yet 
feen upon this Subject. 

There are two Things yet remarkable in Generation after the 
Eggs are impregnated. In fbme Animals the Eggs are excluded 
from the Body of the Females, to be afterwards incubated and 
fet upon, till the Creature is fo far perfected as to break its way 
through the Shell, as in the Cafe of Birds and Fowls, which are 
therefore called Oviparous: but the Cafe of Quadrupedes is dif- 
ferent; the Foeius is not excluded from their Bodies, till it has ta- 
ken that Form or Figure which it maintains to the End of its 
Life: fuch Animals arc termed Viviparous. One might make 
yet feveral remarkable Diflin&ions among thofe created Bodies 
which are Oviparous. The Eggs of Birds hatch at once into 
Bodies properly formed, agreeing with the Figures of their own 
Race. The Spawn or Eggs of Frogs have feveral different Chan- 
ges before they gain their com pleat Figure. The Eggs of But- 
tpr/bit and Moths hatch at firit into Caterpillars, and from this 
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Shape change into a Chry/alis, and from that again into the Fly. 
The Seed or Eggs of Plants hatch at once into a Plant ; tho* 
indeed we may oMerve in (bme of them a confiderable Difference 
between the Seed Leaves, and thofe which they are adorn'd with 
when they (hoot out their Stalks and Branches. The Ear Leaves, 
or thofe next the Root, as I have already hinted, doing the fame 
Office to the Vtrgm Plant, as the Breafis or Dugs of the Mother 
ArnmaU do to their Young, /. e. to furniih them with their firfl: 
Nouriihment, and (upport them till they can rind a (uitablc Food 
in the Earth j and this is (b certain, that if we takeaway the Ear 
Leaves of a Plant, foon after it has made its firft Shoot from the 
Seea\ the Plant will die in a (hort time. The Eggs or Spawn 
of Fifb hatch and become Ftjb at once; but in (bme of this 
Race (r am told) the Eggs or Spawn are not impregnated ti(l 
after they ore excluded from the Bodies of the Females. 

It h obfcrVd by fome great Men, that the Animalcules in the 
Seminal Liquor will live feveral Days after the Death of their 
Male Parent; and even lome have gone fo far, as to affirm, that 
thefe Animalcules will remain alive in the Matrix of the Female 
two or three Months after the Liquor has been lodged there, at- 
tho* they had not the Advantage of the proper Nidus or Egg- 
Nefi to afford them any help, and then conclude that thofe Parts 
may be impregnated by fiich Animalcules two or three Months 
after Copulation, which (as they fay) is the Reafon that fame 
Femaks are longer between the time of Coupling with the Male, 
and the bringing forth their Young, than others j Co that, ac- 
cording to their Syftem, (bme of the Human Race may bring 
forth eleven or twelve Months after they have been with a 
Male, 

To confirm the Syftem of Generation by the Animalcules in 
the Male I liquor, we may observe, that in fuch Animals as are 
not yet arriv'd at their higheft Perfection, the Male IJquor in 

<i i them 



Digitized by Google 



1 1 6 A Philosophical Account of the 

them is wanting of Animalcules. If we examine thcTeflicules of 
fiiiall Chicken, or any young Bird or Fowl, fbon after hatching, 
or any Animal newly brought into the World, the Male Li- 
quor has not any Animalcules in it, no more than can be found 
in the Seminal Vejfels of an extream old Man, or any Crea- 
ture that has been worn by Diftempers ; but we never fail to find 
them in vaft Numbers in fuch Bodies as are full grown, and in a 
vigorous State of Health. But I mall conclude this Account of 
Generation, with obferving only, that the Egg of the Female, 
before Impregnation, feems to polTefs a Degree of Growth or Life, 
fomewhat like that in Minerals ; when the fame Egg is impreg- 
nated, it then potteries a kind of Vegetative Growth; and takes 
upon it the Antmal Life and Growth as fbon as it quickens, at 
which time it only begins to enjoy the Power of Senfatiott. 

We come now to obferve fuch of the four-footed Race as are 
Amphibious, or live as well upon the Land as in the Waters: 
Such is the Hypopotamus, or Rtver-Horfe, which is found about 
the River Nile, which Creature is as big as a large Bull There 
is now one of them well preferved at the Phyfick Garden at Ley- 
den. After this the Otter and Beaver may be obferved, as Ani- 
mals which inhabit Pools, Ponds, and Rivers of little refbrt, 
whofe Prey is chiefly upon Ftjh. And next thefe the Seal or 
Sea-Calf may well enough be placed, as it much more relates to 
Quadrupedes than the Fijh kind : It is Viviparous, and thinly 
cloathed with Hair, and likewife fuckles its Young; but its Tail 
and Finn-like Feet declare it to inhabit the Waters, for the moil 
part, being rather contriv'd for fwimming than for walking or 
moving upon the Land. 

Having now confider'd the principal Parts of Quadrupedes, and 
given fbme Account of their Ufes, I am led naturally to treat of 
fuch Creatures with four Legs as are partly Animal, partly Iff- 
fecial, fuch as Frogs and Toads, 
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Tfuppofe it maybe wonder'd at, that hitherto I have not men- 
tion'd Mankind, who is fo remarkable a Creature, and Lord of 
alL the reft; I confefs, was I to have placed him where the Parts 
of his Body would moft agree with thole of the created Bodies 
' mention'd in this Treatife, I muft have fet him in the middle of 
this Chapter; but I fuppofe my Reader will excufe me, if I (hew 
him fo much regard, that I rather fpeak of him in the fiimming, 
up of my Scale, than let him be encompafs'd with wild Beafts. 

Explanation of the Plates relating to this Chapter. 

PLATE XIV. 

Fig. I. The Head and Legs of a Cat, fitting forth -the Difpoft- 
tion of thofe Parts in moft Beafts of Prey, 

Fig. II. The Head and Legs of a Moufe, /hewing the Diffe- 
rence between the Claw-footed and the Talon-footed Beafts, as 
alfo the Difpofetion of the Joints to help them in their Motion. 

Fig. III. The Head and Legs of a Horfe, in which we mayob- 
ferve the Strength and Manner of its Jointing, and the whole 
Hoofs of a Horny Subftance, difpofed as well for its Defence as 
for hard Labour. 

♦ 

PLATE XV. 
Fig. I. The Man-Tiger ; from Africa. 

Fig. II. A Monkey of an extraordinary Kmd- t from Mr. Ran- 
dafr in Channel-Row. 

Fig. III. The Head and Legs of a Spaniel, being a Continuation 
of the Claw-footed Kind. 

PLATE 
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PLATE XVI. 

Fig. I. The Head and Legs of a Hog, being one of thofe Clo- 
ven-tooted Animals, without Horns. 

Fig. II. The Head and Legs of a Back, «r * Cloven-footed A* 
nimal, of the Annual Horn'd Race. 

Fig. III. The Head aWLegs of a Stag, *r ftfc largefi Kind of 
the Cloven-footed Annual Horn'd Race. 

PLATE XVII. 

Fig. I. The Elephant, brought from Fort St. George in /£,?Eaft: 
Indies, whofe Tusks are not yet cut or budded. As the Tusks 
of this Creature always grow in the Upper-Jaw, I ftp p of c them 
rather Horns than Teeth. 

Fig. II The Head and Legs 0/ a Goat, or one of that Race 
with irregular twifted Horns which are Perennial. 

Fig. III. The Head and Legs of a Sheep, being one of the Race 

which produces curl'd twifled Horns. 

Fig. IV. 7^<rHead and Legs of * Bull, ferving as an Example 
of thefmooth Horn'd Tribe > whofe Horns are Perennial. 
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CHAP. X. 

Of Frog Si Toadsj and fucb Creatures as are 
partly Animal and partly InjeBal 

TH E Creatures which are the Subject of this Chapter, are 
in fome refpe&s like the Animals treated of in the preceding 
Pages, and in other things are analogous to InfeBs: They agree 
with the former in the number of their Legs, and the Method 
of their Coupling, only that in thefe the Male and Female are 
join'd for three Days, and the Quadrupedes already mention'd 
are not Co long in that Aft. Their flelhy Parts are likethofe in 
Animals of the four-footed Kind ; but the many different Chan- 
ges they have between the Spawn and the perfeB Frog, is as re- 
markable as thofe in the IrtfeB Race. Again, the Frogs flcep, 
or are laid up in the Winter, as are the longer- lived InfeBs: And 
their different Degrees of Life, within and without the Waters, 
make them fbmewhat analogous to Gnats, which live their firft 
Stage of Life in the Waters, and the Remainder of their time in 
another Element. 

The Difference between the Frogs and Toads in England is ve- 
ry remarkable, tho' fome will hardly allow any, which I fuppofe 
proceeds from their want of Obfervation. They will have it that 
Toads are no more than Male Frogs, or that all Frogs that have 
black Backs are thofe which we ought to call Toads; but I hope 
to fet them right in the following Accounts of both. 

The Skin of our Englijh Frogs is fmooth, their Motion nim- 
ble and a^ile: one fort has the Skin of the Back of a dark Co- 
lour, and the other is yellow, mark'd with Specks here and there. 
The Skin of the Toad is rough and knotted, and its Motion is 
heavy, dull, and crawling : the hind Feet of the Frog are webb'd 

like 
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like thole of aGw/fj and Frog Spawn is large as Peafe, and 
is brought forth in a clump. The F$ff of the Toad are not 
webbd, and its Spawn is fmall, and chain'd together. Toads 
will live in damp uiady Places without ever entring the Waters; 
but Frogs cannot live without them. The Voice of the Toad is 
much coarfer than that of the Frog, and its Method of Life in 
many things different. A Toad will live a long time in the Air- 
Pump, after the Air is exhaufted ; but zFrog will die in lefs thaa 
half the time. We have Inftances of Toads that have been ta- 
ken out alive from the middle of large Blocks of hard Stone. 
And I was once Eye-witne(s of a Toad which was faw'd out of the 
Center or Heart of the Trunk of a large Oak-, but I have never 
yet heard of any Frog that was thus encloftx!. It is reported 
that an angry Toad will pifs a fort of venomous Liquor, which 
is injurious to any living Creature it touches, but efpecially to 
Mankind. I had once one of them, which fpouted fome of this 
Liquor in my Eye, but I received no Damage from it, perhaps 
becaule I immediately wafli'd it with fair Water at a Pump ; but 
we do not find that Frogs ever produce a Liquor of this kind. 
'Tis common in France, and fome other Countries in Europe, to 
eat the binder Legs of Frogs as a great Dainty; but I have not 
yet heard of any that have been bold enough among the Euro- 
peans to reed upon Toads, unlefi fome few Mountebanks, who 
have done it to (hew the Excellency of their Antidotes. I have 
often heard that the People of China foil Toads in the Markets, 
of a very large Size, and hold them to be great Dainties j but I 
foppofe they are rather Frogs than Toads, and have only been 
thought to be of the latter Kind, for want of Knowledge enough 
of the material DiiFerences which we find in one and the other. 
Upon the Alps there is a kind of Toad about four times 
larger than our Englijh Toad. And I have feen in the Cabinets 
of Mr. Seba and Dr. Ruy/h of Amflerdam, many Kinds of them 
well prelcrv'd, and great Variety of Frogs with long Tails, curl'd 
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Ears, and their Backs raark'd with various Figures. In the fiHl 
of thefe Cabinets there ■ a remarkable Set of Frogs, which, from 
the Form of the common Frog, differ in the Frame of their Parts 
gradually, till the laft is of the Figure of a Fijh, which Grada- 
tion of Frogs may ferve to adorn the next Work I malt write of 
this Nature. It will be fufficient for me r.t present to give my 
Reader an Account of their Generation, and of their gradual 
Alterations from the Spawn, till they become pcrfeB Frogs, as it 
was obferved by that accurate Anatomift, Dr. Douglas, F. R. S. 
to whom I am likewife obliged for the following Account, viz. 

Of the curious StruBure and Confiitution of the Genital Parts in a 

Female Frog, full of Eggs. 

. OF all the conftituent Parts of this defpicable, loathfome, lit- 
tle Animal, there's none more artfully contrived, nor fo curi- 
oufly framed, as thofe that ferve for propagating the Species in 
both Sexes, but efpecially in the Female ; and from the great A- 
nalogy and Likenefc that's between thefe in this little Animal, 
and thofc in Women, we may draw a moil: convincing Argu- 
ment to ftrengthen and enforce their Opinion, who maintain 
the Syftem of the Eggs. 

Two Ovarii s, two Oviducluss, and two Uterus' s, are the P £r 
to be defcribed. 

The Ovarta are two large vefiadar Bags, formed of a thick 
glandulous Membrane, with a Cavity within very apparent, if 
you diftend them with Wind. 

Each Ovarium is placed about the middle of the Abdomen^ la- 
terally on each fide thcSpine, being faltned by Blood-Fejfels and 
fibrous Connexions to the Mefemery, about the upper part of 
each Kidney. 

Their Bignefs varies according to the Number and Magni- 
tude of the Egps they contain; for jult after they have urop'd 
off they look rlacid, being contra&ed into a narrow Com pais, 
feel fort and (limy, and appear of a ycllowim Colour, having' a 

R numlvr 
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number of little black Specks or Points here and there inter- 
mix'd,- but when the Eggs are come to their Maturity and foil 
Ripenefc they are very large, and look of a black Colour (potted 
with. white, very much difteuding the Belly. 

The Tubes or OviduBs are two long Channels or Pipes lying 
on the\Sides of the Belly, between the Lungs and the Uteri. Ih 
their natural Situation they are rolled up and faftncd together by 
a Membrane, as by a Mefentery, making feveral anfractuous Oyri, 
or winding Circumvolutions, not unlike the fmall Guts in little 
Birds. 

Thefe, as well as the Ovarids, differ in Bignefs and Colour, 
according to the Seaibns of the Year, and different times of Gef 
ftation for juft after all the Ovula are pafled, they are (lender, 
and very fmall, of a yetlowim Colour: However, if they be 
thrown into the Water, they fwell and become fomething big- 
ger: But juft before the Ovula are loofened, they are as big as a 
Goofe-quill, of a whitifli Colour,- and if they are then thrown 
into Water, they will, in the Space of one Night, fwell fix 
times bigger, and in a little time after they will dnTolve into a 
kind of Mucilage or Gelly. The Infide of theft Tubes are co~ 
vered widi a thick, flimy, glutinous Matter, which befmearsthe 
Ovula in their Paffage, and afterwards ferves for a Nidus, if not 
for Nourifhment alio, to the little Animals or Tadpoles, alt 
whoie perfect Lineaments are wrapped up and contained in thefe 
Ovula, as it were, in Miniature; fo that when all that roapy t 
vifcid gluten, feparated there by the Glands, is rubbed off, tney 
rnuft needs leflen in their Bulk. 

The Beginning of each7«£f is upon the Septum Tranjyerfum, 
juft under the Lobes of the Lungs near the Heart it opens by a- 
pretty large Orifice, and its Subftancc, . for about half an Inch, 
is membranous,, with feme Strue or Ridges appearing upon it. 
1 The Uterus is made up of <a very thin and tranlparent Mem- 
brane, beiBg divided into two diftinct Cavities by a Septum y and 
each of them opens by a particular Orifise into the Reftum 
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htefitmm, which parting over this Bag, braces it down, and 
makes it bulge out on each fide. 

When the Ovula are come to their full Maturity, they are 
detatched from thcOvarium, and being loolened, they fall into 
the Cavity of the Abdomen, where they float about for fomc 
time, till by the Motion of the Stetum and abdominal Mufcles, 
being much aflifted by the conftant and longCompreflion of the 
Male Frog, (which, according to the Obfervation of the curious 
Swammerdame, rides upon tjie Back of the Female for forty 
Days com pleat, clofely embracing, and clafping round its Body 
with its Fore-legs under hers, joining itsClaws upon the Stemm) 
being received into its gaping Orifice, the fame Motion does 
forward its Progreflion to the Uterus j and it's not improbable, 
but the Tube it (elf may have fomething of a vermicular Motion, 
which may be of ufe in propelling the lame $ after they have been 
ibmetirae in the Uterus they are difcharged, fiatis temporibus 
per Annum ; the Male being ready, at that very Inftant, to be- 
forinkle them with his Semen, in order to impregnate and ren- 
der them fruitful. 

* * ■ * • * 

We find in the common Female Frog, that the Ovaries Ipread 
themlelves almoft over its whole Back, and even reach within 
a very little of the Head, which I believe is common to all of the 
Frog kind, altho' they dp not always produce their Young after 
the lame manner. The curious Surinam Frog, which Madam 
Mariana of Amflerdam. has publiihed in her Hiflory of Surhiam 
Infefts, brings its young ones perfectly fram'd into the World, 
after they are hatch'd in certain Cells, within the 'Skin of the 
Back. Sir Hans Sloane has one of thele Creatures in his Cabi- 
net; and we may find others of the fame in the Collections of 
Mr. Vincent at Harlem, Dr. Ruy/h and Mr* Seba of Amfltrdam, ' 
and at the Phyfick Garden in ihe fame City, in which Cabinets 
of Rarities I have.obferved this Frog in three different States,-' 
firft, the Ports of the Back Skin were all ctefed, excepting three 
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or four, which began to be forced open by the Eggs lodged in 
Cells below them. The (econd had all the Pores in the Skin of 
the Back (6 much opened, that I could plainly difcern the 
Points of the Eggs within them ; and the third had young ones 
perfectly formed in all thole Cells in the Back, as it appears in 
the Figure of the twenty fecond Plate. I chule rather to rank it 
with Frogs, as it is Web-footed, and an Inhabitant of the Wa- 
ters, than place it with the Toad Race. 

From what we have here faid, it appears that Frogs and Toads 
partake of many Qualities obfcrvable in Infe&s, though not in 
every refpeft j but as they agree with them in fbme Particulars, 
I (hall next confidcr thofe Infeclal Bodies, which may be ftiled 
irregular Infers. 

Explanation of the Figures relating to this Chapter. 

PLATE XX. A. 

In this Figure I. A. the Parts of Generation in * Female Englifh 
Frog are delineated, being firfl taken out of the Body, and 
then expanded. 

A : A : The Tuba Uterina or Oviduct feparated from hs 
Connections, and drawn out to its full length. 
j. Its upper Orifice. 

2. Its opening into the Uterus. 

3. Some of the Ovula flicking in its Cavity. 

B. The Oviduct of the other Side. 

4. Part of the membranous Mefentery left on. 

5. 'the Circumvolutions and Windings of the Tube. 

C. The empty Ovarium. 

D. The Uterus diflended with Eggs or Spawn, appearing of s 
blackifh Colour at the Sides, but whiter in the Middle. 

E. The Inteftinum Reftum cut open, and turned back on the 
Sides of the Uteri. 

6. Thefmall Orifice or Opening, by which the Ovula pafs from 
the Uterus, tempore partus. 7. The 
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7. The Sphin&er Ani. 

8. The Levator of the fame. 

o. The Vefica Urinaria divided and laid back. 

PLATE XX. B. 

In this Plate are reprefented, in Seventeen Figures, drawn 
from the Life, the flow and gradual Epigenefis Ranarum ; 
that is, all the remarkable Changes, and the fever al Grada- 
tions that are obferved in the Growth of a Frog, from the 
Ovum, or Spawn, to a compleat and perfect Animal. 

N p 1. Exhibits an Ovum jufi /pawned, and taken out from the 
Heap, or as it appears when it drops from the Uterus in a du- 
ller, having a round black Speck, or punctum nigricans, in the 
Middle, which is the firfi Rudiments of the Tadpole: The Outftdc 
of this Spot is of a whitijb Colour. 

N° 1. This Number /hews the Ovum, after it has lain fomc 
Days in Water, furrounded with its gluten, or a vifcid, glewy 
Subfiance, commonly called Sperma Ranarum, or Frogs Spawn. 

N° 3. Here the black Speck has changed its round figure into 
alongi/h one, being curved, and fmaller at one end than the ether. 

N°4. In this the Gyrinus, or little Animal is grown bigger, and 

Pellicula, or thin Membrane, that contains the vtfeid Subfiance, 
appears ragged and tore, as if Cobwebs hung to it. 

N° 5. The glutinous Humour, that in the preceding Figure was 
fmooth and even, appears in this, tobehollowMeafionedKaiCm. 

N° 6. This Number /hews the Gyrinus {which now has put on the 
Shape of tfVermiculus, or little Worm, called properly a Tadpole, 
and by our Country People a Bull-head) fiicking by its Mouth to the 
glutinous, alimentary Subfiance. After the Vermiculus had under- 
gone this Change, I firfi obferved it to move its Tail, and become a 
living Animal. 

N J 7- Here we have exhibited the little Tadpole detatchsd and 
freed from the vifcid Matter, that not only ferved for its Ncm i/h- 
ment, being received tn at its Mouth, for it had nothing analogous to 

the 
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the Vafa Umbilicalia, to convey it that way, but alfe for a Bed to lye 
on while weak and tender : here are likewife obfervable, a Head, Bo- 
dy andTail, with two little Jharp Points near its Head. 

N 0 8 . This Figure reprefents our Gyrinus much bigger , with a 
thicker Head and Body, and a long narrow Tail ; and being touched, 
was able to move h.felf in the Water very nimbly and quick, like 
a final! Ec\ ; and from this frequent whirling round in the Water, 
this little Creature is named as above, 

N° 9. In this Tadpole you may perceive feme of the Windings 
and Circumvolutions of the Guts, through the thin tranfparentSVxn, 
and other Integuments of the Belly. 

N° 10. By this F/gure the fame Animal is reprefented in a dif- 
ferent l/iew, in which it appears to be lefs than the former. 

N° 11. Here we may with Pleafureobferve the two hinder Legs 
fenfibly budding out: the Tail, which, like a Rudder, femes to fleer 
cr move its little Body, is very large ; the Sides or Edges of it are 
thin and tranfparent >, and down its Middle there runs a thickijb 
hard Subfiance of a brownifh Colour. 

N 0 ii. In this View we fee the hind Feet longer, one of the Fore- 
tepbalf out, and the other jufi beginningto protuberate thro* the Skin. 

N« 13, 14, 1 j. Doallreprefent the Tadpole, gradually grown 
bigger. 

N° 16. Here the Gyrinus, or Tadpole, is now undergoing its I aft 
Change ; and as foon as theTs\i,which is nowalmoft wore off to aStump, 
ss quite loft, it ajfumes the Denomination of a perfeB Frog, which 

N° 17. Reprefentethto our Eye. 

PLATE XXL 

Fig. I. The Frog fully perfefted. 
Fig. II. The common Englirti Toad. 

PLATE XXII. 
Fig. I. The Surinam Frog, Jhew'mg the Manner of its bringing 
its young ones, perfectly forrrid, out of the Pores, in the Skin of 
jtsBack. CHAP. 
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CHAP. XI. 

C^Sn a ils,Earth-WormS) Centipedes* 
Millipedes* Spiders, and In/efts with- 
out Wings* which may be Jiiled Irregular Infeth. 

THE Contents of this Chapter have very furprifing Particu- 
lars, differing almoft in every thing from all other created 
Bodies. The Snath, which I mail firft treat of, have indeed 
ibme little Affinity to Animals, fiich as the hatching of their 
young ones at once perfecUy form'd ; they arc Oviperous, but 
the manner of their Coupling is extraordinary: Every (ingle 
Snail polTefles the generative Parts of both Sexes, and makes 
ufe of them equally when they couple: The Situation of theft 
Parts is on the left fide of the Head ; but are only to be difcove- 
red when they are generating, which is about the middle of 
Afay; they remain in Copulation about twelve Hours, and are 
then hardly to be feparated without wounding their Parts : about 
three Weeks after this A& is over, they make their way into 
the Earth, and lay their Eggs in Knots of about thirty in num- 
ber, near four Inches deep ; for this they commonly make choice 
of a moift, fhady Place, in which Station their Eggs are h'atch'd 
in about a Month, and the young Snath then appear above 
Ground. The manner of their meeting to couple is well worth 
obferving \ in dewy Evenings, or after a Shower of Rain, they 
crawl upon the Graft in a circular manner, making feveral Rounds* 
till they come near enough to one another to hit their Defign ; 
I have obferved them fometimes make above twenty Turns be- 
fore they could join. The Dnv Snails, and what the Garden- 
ers ~ 
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ers call Sings, have ail of them the fame Mode of Generating as 
we obferve in the Shell Snail, which is of feveral Kinds, with re- 
gard to the Confiftency of their Flefh, and Colour and Variega- 
tions of their Shells ; but upon their flrft hatching they are Co 
very tender, that the Weight of a few Grains would crulh them 
out of Form j and it is hard at that time to make any Distinction 
between the different Kinds. Their Flefh is of a fpungey Tex- 
ture, and the juices which afford it its NouriuSment are vifcous 
which I fuppofe may be one Reafon why the Motion 
of Snails is fo very flow, that kind of Juice being of too 
thick a Subftance to circulate quickly. I have been informed, 
that the moft intense Cold, which can be produced, either by 
Nature or Art, cannot freeze the Juice of Snails; but I think 
all vifcous Matter is hard to be congeal'd j for I do not find 
that Bird-lime, if it is in any confiderable Body, will freeze, if 
it be expofed to the eoldeft Air, no more than the Berries of the 
Miftetoe or Ftfcum, whofe Sealbn of Ripenefs is in the eoldeft 
time of the W inter j but other Seeds, whoie Juices are more a- 
queous, are fpoilt by a little Froft. The Food of all this Race is 
tender Leaves, and young Sprouts of Plants, which they devour, 
by means of a Tooth-like Body growing in their upper Jaw, . 
with which they rather (crape the Leaves to pieces than mafce- 
rate themj for there is no fign of any Teeth in their lower 
Jaw. In the twenty third Plate I have given a Figure of the 
Teeth, bat elpecially of the generative Parts, as they appear ar 
the Time of their Coupling ; both done with a Mfcrofcope. 

The better to difcovcr the Degree of Life in thele Creatures, 
whofe Circulation of Juices feem How enough to come nearer to a 
State of Stagnation, than the Motion of Juices in other Animals, I 
have endcavour'd to find out the Situation of the Heart, and to com- 
pare its Motion with the Beats of a Pendulum. The firft Subject I 
met with, which gave me the View of this Part, was a finall Snail 

juft 
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juft hatch'd, whofe Body and »SY><?// were (b tranfparent, that I 
could difccrn its Beats to be diftant about three Seconds but as 
I fuppofed the Juices in this were much more fluid than in the ol- 
der Snails , I had recourfeto fome of the largeft I could find ; but 
their Shells not being tranfparent, Iwas obliged to take them off 
as well as 1 could, without wounding the Snails ; and then on 
their left Sides I plainly difcover'd die Beats of the Heart to be 
about five Seconds of time diftant from one another, and three 
Hours afterwards about feven Seconds, tho' fome of them were 
then ftrong enough to begin the renewing of their Shells, which 
they effect, by flinging out a large Quantity of vifcous Matter 
thro' the Pores of that part of the Body which had been en- 
cafed before. The Motion of thefe Creatures is perfornVd by 
repeated Undulations of their flefliy Parts, without the help of 
any Feet that I can difcoverj this undulating Motion prefles a 
vifcous Matter out of their Pores, which lerves to give them hold 
of any thing they crawl upon, and helps them in their creeping 
up the Sides of Walls or Trees , and even when they reverfe their 
Bodies, and creep upon Ceilings with their Shell downwards. But 
it is oblervable, that a Snail feldom has any Motion but when it 
is in fearch of Food, or is about Generating, and then it is on- 
* ly when the Ground is wet, and it has Opportunity of iupplying 
its loft Juices by frefh Food. I have remark'd, that when a 
Wis obliged to pafs over a dry dufty Place, it lofes fo much 
of its vifcous Juice, that it can hardly recover it again. 

The next I am to take notice of is the Earth-Worm, whofe 
Shape is long and round, and their Bodies compofed of fevcral 
Annuity jointed in one another, upon fome of which fome curi- 
ous Men have obferv'd little heet or Afperities, with which it is 
fuppofed they take hold of the Ground as they creep along. This 
reptile Motion, as Dr. Tyfon oblerves, may beexplain'd by Wire 
wound on a Cylinder, which when flipt off, and one End extend- 
ed and held faft, will bring the other nearer it. In this manner 
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the Earth-Warm having (hot oat or extended its Body, (by a 
fore of wreathing) it takes hold of the Ground with its fmall/w, 
and Co contra&s the hinder part of its Body. Thefe Creatures 
cannot bear Heat no more than- the Snails, and* feldom are 
feen out of the Earth but when they are difturb'd, orwhen a Dewy 
Evening or wet Weather invites them to couple, and even then 
they do not entirely quit their Holes, but extend their Bodies as 
far as they conveniently can, to reach one another, and couple much 
after the fame manner as Snails, i. e. by performing each of :hem the 
Male and Female Duty. But I have not yet been nice enough in this 
Enquiry, to determine whether they zxsOviparous or Viviparous. 

After thele we may next take notice of Jointed-fVorms with 
many Feet, which are call'd Centipedes and Millipedes: thefe 
have always their Habitation in fhady moid Places^ chiefly in 
rotted Wood, and- under Logs, or amongft Rubbifti. OwEng- 
Itjb Kinds of Centipedes are about two Inches long, confuting of 
about thirty Joints, every one of which has two Legs, as (mall 
as Hairs, fo that they have in all about fixty Legs, which 
they move alternately ; and yet for all this mighty Number are 
but How in their Motion, compared with other Infe&s. In the 
Wejl Indies there is a kind of Centipes about eight Inches long, 
when it is full grown, whole Figure I have taken from one now 
in the Royal Society; but how thefe Creatures are produced, I 
have not yet had an Opportunity of obferving, no more than* 
the Generation of thote Creatures call'd Millipedes or tVood-lice, 
which, tho' they bear that Name, have not above half the num- 
ber of Legs that we obferve in the former: their Bodies are co- 
ver'd with Jointed Scaley Subftances, which give them fbmething 
of the Figure of an Armadillo ; but I never obferve the Parts of 
thefe to alter as thofe do among the regular lnfefts, which I (hall 
treat of in the next Chapter. 

I come now to mention the Spiders, another Tribe of Infetfs 
which is very numerous, there being above a hundred and forty 
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different Kinds of them in England only, as the curious Mr: 
Dandridge of Moorfields has obferv'd and delineated. 'Tis ob- 
fervable in this Race, that they are all wanting of that part which 
we might properly call the Head, As the Bodies of regular /«- 
fetls are commonly divided into three Parts, (viz.) the Head, 
the Stomachy and the Tail: Thefe for the moft part have their 
Bodies divided only into two, refembling as it were- the Bodies of 
Bees or IVafps without their Heads ; but about the place where 
the Head mould be fet upon the Bodies of Bees or Wafps, i. e. 
the Paflage immediately into the Stomachy we oblerve two 
Feelers or Antenna ; with Tooth-like Jaws, for the pinching 
and macerating their Food. Upon the Upper-fide of the fame 
part we difcover their Eyes, which are commonly eight in 
number, and differently placed, as the Spiders are of different 
Make. The Long Legs, which is of this Tribe, has its Body un- 
divided, andnofignof any Head no more than the reft. Mr. Dan- 
dridge obferves that this Kind has but two Eyes; and I have not 
remark'd that it is fond of Motion, but remains constantly in the 
fame place where it is hatch'd, unlefs it be provok'd or difturbed. 
'Tis remarkable that all our Engli/h Spiders have eight Legs; but 
thofe which we receive from the fVejt Indies have ten. Among 
Spiders we may further obferve, that as they are of different Gaf- 
fes, they have different Modes of Motion, and of catching their 
Prey ; one of the fmaller fort jumps from place to place* another 
Kind, after running about a Yard, makes a full ftop, and then 
running about the lame Length ftops again j others are fb very 
quick, and continued in their Motion, that they will run about 
ten Yards in two Seconds of time. Again, we may remark, that 
fiich Kinds as have Webshwt different Manners of composing 
them j fome of them are of the Figure of a Tunnel-Net, • difpo- 
fed for catching all kind of Flies that come into it, the Spider 
himfelf lying out of fight: Thefe Kinds are commonly found in 
Houfes, and are more voracious than any of the other Kinds. 
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Another fort makes his Web almoft of the Figure of a Cafting 
Net, and places himfelf always in the Center. The Regularity 
and artful Contrivance in its compofing this Web, together with 
its furpifing manner of pafling from Bough to Bough, without 
any help but the Air to lay its Foundation Threads, is well worth 
our while to obferve, and perhaps may have given lbme Aflift- 
ance to the Inventors of Weaving or Knitting. 

We have many Accounts of the Flight or Sailing of Spiders in 
the Air, by means of their Webs or Thread \ but I have not yet 
had an Opportunity of obferving it as I would do. I have rnea~ 
lured the Webs of fome of the larger Kind of Spiders in England, 
in one of which there was above forty eight Yards of Thread} 
another contained about forty fix. It appears by Mr. Dandridgfi 
Collection that we have but nine different Clades of Engli/h 
Spiders 1 one of each Clals is engraved in the twenty fourth Plate: 
in the feme I have alfb given a Cut of the Tarantala, taken from 
that in the Royal Society, which Spider is faid to be very veno- 
mous, and has given Rife to many Relations, which I account 
fabulous; but there is no Creature of this Race which I efteem 
more extraordinary than the large Weft Indian Spider, which 
meafures fometimes above five Inches over, as may be ken m 
Dr. Ruyjh's Cabinet at Amfterdam ; it has ten Legs, covered with 
long brown Hair, which gives it a very frightful Afpeft. k is 
faid that the Web of this Spider is ftrong enough to catch the 
humming Birds which it preys upon. 

Among the Infe&s of this Chapter I cannot help mentioning 
the Ant or Pi/mire, whofe Induftry and Cunning may afford us 
fufficient Matter for Oblervation. 'Tis one of thole In/eBs which 
either fleeps the Winter, or is laid up at that time $ but I the ra- 
ther believe the latter, becaufe of its Care in providing and lay- 
ing up Food. There are feveral forts of Ants y fome of which 
are larger than our common Houle Flies ; thefe are call'd Horfe- 
dnts, and are feldom fewer than five or fix thoufand together: 
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their Habitation is commonly under the Roots qf great Trees, 
where they may beft Jive undifturbed- Tfiey feed corqmoftly 
upon dead Infects, pr Carrion, like the common f*nalj Kind, 
and feem to agree with rhem in every refpett bat their Size. If 
we open one of their Nefts, we difcover Galleries and PafTages in 
feveral Ranges one. above another ; but yet all Co difpofed as to 
have a free Communication one with another. 'Tis obfervable 
among thefe Creatures, that if any qf their own Brood happen to 
be kili'd, they immediately remove hint from their Habitation ; 
and if they meet with any dead InfeB, or other proper Food in 
the Courfe of their Travels, they find means to bring it home, 
although it be very djftant from their Apartments. There js no 
better way to prepare the Skeletons qf mice, and other fmall At&* 
mals, than by fixing thpfe Creatures in a right Pofture in a little 
Box with Holes in it, and burying it among thefe Ants, which, 
in a few Days, will clear the Bones of all the Fleflij fo that they 
are able to perform what fcarcely the fineft Knife in the World 
can execute. This fort of Ant, as well as the fmalleft Kind, i$ 
hatch'd from an Egg about 'June or July, I have observed, that 
in the Mornings, as foon as the Sun begins to have fome Influ- 
ence, the whole Colony is employed in bringing up their Eggs to 
the Surface of their Hill, that they may be within Jleach of the 
Sun's Warmth ,• but as fbon as the Sun begins to decline, they 
renew their Labour, and return their Eggs to the loWeft Caverns 
to lie fafe from the Evening Cold,- and this they do every 
Day when the Weather will permit, till their young ones are 
hatch'd. I am here at a Lois, to know whether thofe which are 
winged among them, at that time, arc the Young or the Old ,• 
but it is certain, that thofe which have Wings leave the reft in a 
few Days, perhaps to feck fome other Habitation. It is remark- 
able, that the common fmall Ant will often frequent Houfes in 
fearch of their Food; and if they are lucky enough to find out 
Sugar or Sweet-meats, their whole Tribe are foon apprized of it, 
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aadfbllow them to the place. A noble Lord gave me a remark- 
able Inftance of it: A Nefi of thefe Creatures in his Garden dis- 
covered a Clofet of Confections many Yards within the Houfe, 
and had a conftant Recourfe to it, by a certain Road which they 
traced oat through two Rooms, which they obferved lb exactly, 
that they hardly varied an Inch from it; and what is molt re- 
markable, thefe Creatures continued for fome Days the fame 
Route, notwithftanding the (weeping arid cleaning of the Rooms, 
they paft through, till the whole Nefi was deftroyed. 

Thave oWcrved one fort of Ant which lays its Egg in the Back 
of the Oak Leaf, and raifes the Blifters in thofe Leaves, which 
we call the Oak-Berries ; thole Berries are round, and about the 
Bignefs and-Conftftency of a half-grown Grape: In every one of 
thefe isa fmgle InfeB perfeaiy form ? d j 1 fo that it appears it has 
no Change after hatching. 

I may yet add to this -Chapter the Ear-wig, which we have 
not yet remafk'd to have any Change Of Figure after it is once 
hatched i but only when it is foil grown we may difcover its 
Wtngs folded up in (mall Cafes upon the middle of its Body, as 
may be obferved at Mr. Dandridgfs. I (hall now proceed to 
confider ihoCtln/eBs which we may call regular, fucn as thole 
of the Papilionaceous, Bee, and Fly Kinds. 

^Explanation of the Plates relating to this Chapter, 

PLATE XXIII. 

Fig. I. A Land Snail in a creeping Pofiure. 

Fig. II. The Teeth of the fame Snail in the Upper-Jaw, done 
with the Microfcope. 

Fig, III. The Male and Female Parts of Generation in the fame 
Snail. A: The Orifice of the Female Part. <B: The Tube of 
the Male Part. C: The Clans of the fame. D: A Wire-like 
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Subftance proceeding from the fame l done with the Micro- 
fcope. 

Fig. IV. A Snail dive/led of its Shell, whereby we may dtfco- 
ver the Situation of the Heart at A. 

PLATE XXIV. 

Fig. I. A Garden Spider. 

Fig. II. The Long Legs. 

Fig. III. An Hedge Spider. 

Fig. IV. ^Garden Spider. 

Fig. V. The Jumper or Tick Spider. 

Fig. VI. The black HoufeSpider, whofe Antennae are feem'tnt- 
ly pointed with Diamonds. 

Fig. VII. The Velvet Long Leg'd Spider, taken under the- 
Eaves of a Houfe at Newington. 
Fig. VIII. A black Hedge Spider. 
Fig. IX. ^flrip'd Hedge Spider. 

N. B. All thefe are Englifli, and may ferve as Examples of 
the Nine Claffes of Spiders in Mr. Dandridge'j Cabinet z 
whence they were taken. 



Fig. X. The Tarantala, or poifonous Spani/h Spider- from - 
the Royal Society, 9 
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CHAP. XII. and XIII. 

Of the Papilionaceous or Butterfly kind ; and 
.of Bees, Flies, and feme others obferid with 
the Microfcope. 

AMONG the Creatures which have Life and Motion, we 
do not find any that poffefs a greater Share of Beauty in 
the Colours of their Cloathing, nor a more exad Symetry in the 
Araneement of their Parts, than the hfiBi which make the 
Subiea of this Chapter. To this we may likewife add the fur- 
prifing Changes ofWe Creatures, between the tune : diey _arc 
in the ^g, and the taking Wmg. Thofe of ihe kind 
are moft commonly mark'd with the sayeft Colours; and the 
Moths, which are regularly mark'd and variegated, have an a- 
*reeable Difcofition of the graver Colours: But however thefe 
are grave, oi the others gay in theColours they are adorn d with, 
there is fo juft a Harmony between one Colour and the other, 
that we can never fay the Grave is dull, nor the Gay furfeiting 
or unpleafant. Both the Butterfly and the Moth have their 
/^»e* adornM mi\r Feathers, as regularly difciphn'd as thofc m 
the kp of Birds, tho' they are hardly to be difceraed 1 without 
the Afliftancc of Mtcrofcopes, and is that which is falfly calid 
the Dull of their Wings. The Bodies of the firft are divided in- 
to three Parts, {viz.) the Head join'd by a tender FtUament to 
the Center or middle part of their Body, and that again is more 
ftrongly join'd to the Tail, which confifts of many Annnh. 
The Bodies of the Butterflies are long and thin; but thofe of the 
Moth kind are thick and ftort. All of the firft Race have long 
(lender Antenn* knotted at the Points ; but thcMoths have their 
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Antenna fhort and feathered. And we may again make this Di- 
ftinction between thete two, that the Butterflies always fly in the 
Heat of the Day, and the Moths after the Sun is down. And I 
am the rather thus full in the Particulars of thefe Creatures, when 
they are in the Winged 'State, becaufe it is neceflary to fpeak of 
the Manner of their Generating before I treat of their Eggs. The 
Life of thefe Creatures, in this State of Perfection, is much lon- 
ger in the Butterfly than in the Moth kind. I have known But- 
terflies live three Weeks ; but I have never obferved the Moth to 
live Co long. The Manner of their Generating is equally per- 
formed by Coupling ; but Mr. Dandridge makes this Remark of 
the Method of Coupling in InfiBs, that the Female always en- 
ters the Body of the Male, contrary to all Creatures of o- 
ther Kinds, which he fays is the fame with the common Fly, 
that we may more eafily obferve it. Immediately after the 
Coupling of thefe Creatures, they lay their Eggs, and are foob- 
forvant (if they are at Liberty) of the Place they lay them up- 
on, that we may be affured it is proper for their Hatching, and 
convenient for their feeding, when they are in the Caterpillar. 
If we examine their Eggs with a Micro/cope, we mail find fome 
of them tranfparent, and others opaque: The tranf parent Eggs 
are fterile or barren ; but the others will hatch at their proper 
Seafons, if the Weather be agreeable to them. In the cafe of 
Silk-lVorms, it is held by "fome People convenient to carry the 
Eggs to Church, upon the Feftival of a certain Saint, by the 
Miftrefs of the Family, who carefully wraps them up in a 
Cloth, and lays them in her Bofom, till foe has performed 
fome particular Duty$ the Warmth of her Bofom has fo 
much Influence over the Eggs, that they hatch at her return 
home. 

The Eggs of all the Papilionaceous Tribe have different Length 
of Time to hatch in, as their Originals are different in other Re- 
ipeds. Some will only lie a few Days, others two or. three 
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Weeks, and others fix or eight Months, without hatching: And 
again, the Caterpillars or Nympba of thele Creatures have dif- 
ferent Periods or Time allotted them for growing to their full 
Proportion $ and their Form, in their Nympha State, are every 
one refpeftively agreeable to their feveral Tribes, and have fbmc 
of them in that State the Appearance of eight and ten Legs a- 
piece, although they never exceed fix in number when they come 
to have Wings. They are frequently variegated with beautiful 
Colours, and often furpriiingly cloathed with Hair j and yet it 
is not to be obferved, that either the Hair or Colours they poffefs, 
while they are in this State, is any way agreeable to what we find 
in them when they have got fi r mgs: Nor indeed can we expect 
to find them ftri&ly the fame, becaufe, while they are laid up 
in the Ckryfalis, every part of the preceding Caterpillar Teems to 
be reduced to a State of Confufion, much more than we can ima- 
gine it was even in the Egg or unhatch'd State. All thefe, du- 
ring the Time they are in the Nympha y feed upon the Leaves 
or Flowers of Plants : And we find by Experience, that Natnre 
has appointed each particular Kind of InfeB to feed only upon a 
particular Plant j and even the fame hfetl that is appointed to 
feed upon the Leaves of a Plant, will not feed upon the Flower 
of the fame j but the Flowers have equally different Kinds of De- 
{trovers as the Leaves have , and I think fuch as feed upon the 
Bloffoms or Flowers of Vegetables change commonly into Moths } 
but the Leaf Eaters are for the mod part Butterflies. Some of 
thefe, when they change from their Caterpillar State mto zCbry~ 
_/.«.;>, enclofe themfefves in Silken Bags ; others make their Re- 
treat under lome Shelter j and others make their way into the 
Earth while they are in this State. Their Figures are all diffe- 
rent, as were their Nympha. And as the Time required for the 
hatching of the Ej>gs oi the feveral Kinds is as various as tliem- 
lelves, io likewife the different Periods of Time neceflary for the 
changing them from this ftupified State to that of the Fly are as 
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different j fbme of them only remaining thus for a few Days, o- 
thers a few Weeks, and others fbme Months. What I here take 
notice of relating to the Food and Manner of breeding of Infefts, 
efpecially that every diftinct Kind of InfeB has a Plant peculiar 
to its fclf to feed upon, I firft learned from that excellent Lady 
the late Dutchefs of Beaufort, whofe Curiofity and Skill in Na- 
tural Knowledge gave Life to many Difcoveries, which, without 
her happy Influence, would have lain uncultivated and ufelefs to 
the World. This Lady had feen the Progrefs of many Kinds $ 
and I believe has bred a greater Variety of EngHJh InfeBs, than 
were ever rightly obferv'd by any one Perfbn in Etwope, 

When the Papilionaceous Race has got Co far as to enjoy the 
Power of Flight, their extraordinary Frame and Colouring will 
afford us Matter enough for Admiration, efpecially if we could 
have Opportunity of contemplating thofe furprifing Collections 
of Sir Hans Sloane, Mr. Vincent, Dr. Rttyfh, and Mr. Seba, 
where we may obferve many thoufand Varieties of Foreign In- 
ficls; and alfo in that curious Cabinet of Mr. Dandridge, who 
has Co induftrioufly collected the InfeBs of our own Country; 
Some of the Moth and Butterfly Tribe being fb large as to mea- 
fure eight, nine and ten Inches between the extream Points of 
their Wings, efpecially among thofe which breed about Ambo'ma 
in the Eafl Indies, and might certainly be propagated with us if 
we had the proper Plants to feed them with, and perhaps might 
produce fbmething as ufeful as Silk, if we were to enquire into 
them. But while that Opinion reigns in the World, that we 
know enough already, and thereby the Search of Novelties is 
made ridiculous, we muft be content to let many valuable Things 
lie undifcover'd, as the Magnet did for many Ages. How ule- 
ful are fcveral Earths, Vegetables, and InfeBs in Medicine, and 
in fbme other Cafes already difcover'd; and why may we not 
hope ftill to difeover the hidden Virtues in other fuch like Bo- 
dies. The Silk-Worm, at prefent, carries the Day before all 
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others of the Papilionaceous Tribe, .a* it fumilhesthe Principals 
of the gayeft and richeft Cloathing, altho' the Creature it felf 
has the meaneft Appearance of any of its Clafi. . I could inftancc 
many Particulars in this Place relating to the manner of breeding 
them, and of the Service they may be of tt# this Nation, if the 
Defign, now begun at Chelfea for railing them, continues to be 
encouraged j but as Mr. Barham, F. R. S. one of the chief Un- 
dertakers of that Project, has already written largely of them, 
and continues daily to make n£w Discoveries and Obfervations^ 
I rather chule to refer my Reader to the Works of a Gentleman, 
who has lb much Experience in the Matter. It is enough to fay 
of this Race, that they feldom fly higher than ten or twelve 
Yards from the Ground. And we may further remark, that the 
Butterfly and Moth Kinds never keep in Flocks, as Ibme other 
In feci s do, altho' perhaps five hundred are hatch'd together from 
the Eggs of one Dam. 

Mr. Dandridge obferves that there are gradual Alterations from 
a perfect Moth to the Be e kind ; and indeed, if we examine the 
twenty fixth Plate, taken from his Cabinet, we may obferve a 
juft Progreflion from one to the other. The Antenna of all are 
alike, and their Bodies are juft different enough to bediftinguilh'd 
from one another, bearing about the fame Proportions of Dif- 
ference that an Horfe does to a Mule, and a Mule to an Afs. 
The Wings are four in each, thole of the Moth feather'd all o- 
ver: Next to which is a degree of Moth with tranlparent Wings, 
feather'd only about one fourth part: The third with Wings like 
the lecond, but thinly feather'd on the Edges. And laftty, the 
Humble Bee, whole Wings have no Feathers ■ and lb I doubt 
not but we might proceed as gradually thro' the Wafps, 
and Ichneumon Kinds to the Flies, and fuch as have only two 
lyings. 

But I come now to (peak of Bees, from whole induftrious Race 
we are fupply'd with Food, as the Silk-Worm contributes to our 

Cloathing. 



Digitized by Google 



Workso/Nature, 141 

Cloathing. The Induftry of the Bee has given fome Authors 
occafion to write largely of them ; and fuch as have Glafc Hives 
meet daily with fome new Difcovery worthy their Contemplati- 
on. The Method of building their Combs is Co mathematically 
difpofed, that the Skill of the greateft Artift cannot exceed the 
Juftnefc and the Beauty of its Contrivance. The Hexagonal Fi- 
gure of the Cells which compofe the Comb, is fuch as leaves no 
Vacancy or Space unemploy'd $ but each refpective Side of one 
Cell ferves equally to make good a part of another, as it is well 
explained in the Account of Bees, in the Hiflory of the Royal 
Academy of Paris for the Tear 17 12. The Matter of which 
the Bees make their fVax is chiefly the Farina Facundans, of 
Dufi of the Apices of Flowers, which they gather in fmall Parcels; 
and lodge in the Cavities of their hind Legs, and evenrxpon the 
Hairs which are difperfcd here and there upon their Bodies $ for 
which reafbn I (uppofe that Bees-lVax may contribute greatly to 
Vegetation. Upon the coming home of One of thefe laden 
Bees, we may oblerve how readily he is difcharged of his Burden 
by others of the fame Colony. I have feen about ten or twelve 
Bees at work, to difcharge one fingle Bee of the Wax he has 
brought home, and convey it to others which were employed in 
building and framing the Cells ; nor is their Labour in gathering 
the Honey from the bottom of the Flowers, nor their Difcharge 
of it from their Bodies into the prepared Cel Is, lefs admirable. The 
Manner of their Breeding is yet Matter of Difpute. Some Au- 
thors tell us, the Queen bee, which is always larger than the reft, 
is both Mother and Queen to the whole Colony; whereas, on 
the other hand, the chief Bee of a Hive is ftiled the King : But 
however this be, we find by Experience, that where this Gover- 
nour is wanting, and has by Accident been deftroyed, the whole 
Hive decays and comes to Ruin. I have with great Pleafure ad- 
mired many of their Ceremonies about the Time of their Swarm* 
ing, efpecially three or four Evenings before they are going out: 
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'T\\.z Queen Bee appears at the Mouth of the Hwe, and is guard- 
ed at that time by four or five Ranks or Files of Bees, which 
Hand before her in ftrait Lines, fluttering their Wtngs, and ma- 
king a Noife, without moving from their Place, leaving room 
enough betweeo the Ranks for the labouring Bees to pals back- 
wards and forwards. The Time of their Swarming iscommon- 
, ly in May, unlcfs we have a degree of Heat before that Seaiba 
which is equal to the Temper of Air at that Time, as it fbme- 
times happens in February or March. A carious Obferver of 
Bees tells me, that he has known it pra&ifed, when a Swarm is 
inclinable to fly away, to fling Duft among them, or, if they are 
out of Reach, the firing of a Piftol will make them fettle imme- 
diately; which, I think, carries reafon enough along with it, 
confidcring how much an approaching Storm makes them hurry 
home to their H'rves ; I fuppole, by prcfling the Air in an exr 
traordinary manner, fuch as the firing of aGun or Piftol will do. 
I could fay much more relating to their Oeconomy, their Bat- 
tles, Robberies, Manner of Burying their Dead, and deftroying 
their Drones ; but I rather refer my Reader to thole curious Re- 
marks above mentioned, in the Academy of Paris, and other 
Books lately publifhed concerning Bees, than trouble him with 
a Repetition of what is already printed. The Body of the Bee 
is divided into three Parts, very tenderly join'd together; the 
middle Part (eems to contain the greateft of their Strength, and 
in it leems to be the chief Refidence of the Motive Power : To 
it are join'd the Legs, which are fix in number; and the ^/»£r, 
,which are always four in the Bee Race, or fuch as have Stings 
like Bees. Some of the Humble Bees which come neareft in 
JForm to the Honey Bee have Stings ; but others more remote 
from that Figure have none. The fVafp and Hornet are in moft 
Particulars like the Tame Bee, and are not without the Skill of 
compofing their Cells and Combs in as artful a manner as thole of 
the Bee kind; but their Order and Discipline in other Matters 

does 
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does not feem lb regnlar. All this Race have a Power of walking 
up fuch Surfaces as are as fmooth as a well plained Board. 

It is obfervable as well in the Wafp as in the Bee kind, that if 
we cut their Bodies to pieces, every Part will retain Life for ma- 
ny Hours, fiich as I have obferved in the Flefh of Eels and Vi- 
pers - y which feems to agree in fbme meafurewith the Life m Ve- 
getables, whole feveral Parts, being feparated from one another, 
will retain their Verdure for a long time, and even be difpofed 
to grow, if they are managed according to Art. 

Next to thefe we may place the Ichneumon Flies, which have 
generally four tranff>arent Wings, fix Legs, and the Body divi- 
ded into three, and joined by tender Veffels like the Bee kind : 
Some of thefe lay their Eggs in the Parenchymous Part of Leaves 
and/r*//; others in the Nympha or Caterpillar of Infetls; c- 
very one of them having a proper Matrix for the hatching of its 
own Eggs or Nidus, diftinft to it felf, in Come living Body con- 
iiderably different from it felf. I obferve, that fuch as lay their 
Eggs in the Leaves or Twigs of Trees, do that Work while 
thofe Parts of the Plant are very tender, which they wound in 
fuch a manner, and fprinkle with a Liquor, which they emit 
when. they lay their Egg, as changes the firft Vegetative Intent, 
and difpofes the Parts of the Leaf or Twig to produce an uncom- 
mon Appearance, fuch as the Bliflers upon the Leaves of Oaks, 
called Oak-Berries, and thofe Excrejfences call'd Oak-Apples, 
which are occasioned by thefe Infefls, and ferve as Nefls to en- 
clofe, nourifh, and hatch their Eggs. Thofe of the Ichneumon 
Race, which lay their Eggs in the Bodies of Caterpillars, have 
no further Care for the hatching of thofe Eggs ; the Body of the 
Caterpillar affording them every thing neceflary, as well for their 
Hatching as their Nourifhment, till they are fully perfected. 
Among the Infetls I have bred, I have found many of the Ich- 
neumon Tribe come out of the Amelia of the Butterfly and Moth 
Kinds, after having devoured all the Moifture of the Mother In- 
fed 
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ftB which they were hatch'd in ; which has made fbme miftake 
the Aurelia of certain Kinds of Butterflies, to be the Aurehezf 
Ichneumon Flies. 

We next come to confider the Beetles , a Race of Infe&s whofc 
firft Food is, for the moft part, the IVood and Bark of Trees: 
Tbefe have as many Changes as the former: The Structure of 
their Bodies is in fbme Refpects agreeing with thofe of the Bee 
kind the Bodies of thefe being divided into three, but more 
ftrongly united together : The Cafe of the Bodies in thefe are 
hard and fubftantial ,• their Legs are always fix in number, com- 
pofed of a hard //frw^Subftance j they have two Pair of Wings, 
the uppermoft very hard and ftrong, which ferve /or •Cafes 
for the other two, which arc thin and tranfparcnt, and are 
fo difpofed as to fold up or explain themfelves at the Will of the 
Infect. Their Creft or Head is hard, and commonly mining, 
and in moft of them black as Jett, and of very furprifmg Forms,- • 
fomeof them having Pinchers, like the Horns of Bucks and Stags; 
others have their Heads imitating the Rhinoceros; others have 
Horns like Bulls, and fbmetimes refembling the Snout of an Ele- 
phant, which makes us diftinguifh them by the Names of Bull- 
Beetles, Stag-Beetles, Sec. They have two Eyes a piece, not- 
withftanding the common Proverb, which tell us they are blind. 
Their Time of Flight and appearing abroad is in the Evenings ; 
and the great Strength of their Wings and Joints is very remark- 
able, being able not only to refift a confiderable Force, but even 
to fupport their Bodies in the Air, and carry them feveral Yards, 
with a Weight in their Pinchers of about three or four Ounces, 
fuch as a IVandof half a Yard long, and about half an Inch diameter, 
which I have feen our Englifh Stag-Beetle fly with feveral Yards. 
The upper Wings of thele Creatures arc fbmetimes very finely 
variegated ; and fomeof them appear as if they were made of fo- 
lid Gold, mining through a tranfparent Green, Blue, or Red 
Colour. The largeft Kind I have yet feen is the Bull-Beetle, 
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vnhofe Head and Body meafures near four Inches; one of which. 
Kind is now in the Mufeum of the Royal Society. The Stag- 
Beetle ^ from the Rajl Indies, is iikewife very large ; and the Va- 
rieties of this Kind of Infeft are generally of luch remarkable 
Forms, that I think them no lels worthy our Obfervation than 
the moft curious animated Bodies. The Cabinets of Dr. Ruy/b, 
Mr. Seba, Mr. Vincent, Sir Hans Sloane, &c. are (lored with 
thefe Rarities. Among thefe cafed Wing'd Creatures is the La- 
dy Cow, which has likewife its Varieties beautifully /potted 
with the gayeft Colours ; and what gives me more than ordina- 
ry Satisfaction in contemplating this kind of Infect, is, becaufe 
there is good reafon to believe the Cochtneel is of the fame Tribe. 
The late learned and curious Mr. Pet'tverhzs often told me, that 
in feveral Parcels of the Cocheneel he has found a kind of Lady . 
Cow wing'd and perfetf, which he fuppofed was the Cocheneel In- 
feci in its mature State. And Monneur Lewenhook's Obfervati- 
ons, in Phil. TranfN 0 191, gives me a further Confirmation 
that the Cocheneel is an InfeB ; and upon the foot of his Obfer- 
vations I have more than once made ufe of my Micro/copes, to 
examine the Form and Structure of this valuable Creature, by 
which I was confirmed in many Things related by Monficur 
Lewenhook, to whofe Account I refer my Reader ; but cannot 
help obferving, that about three Years ago I had a Prelent made 
me of fome Cocheneel which grew in Carolina, and was found 
upon the PrickleyPear, or Indian Figg, growing in that Coun- 
try, by a Slave, who had once been employ'd by the Spaniards 
in catching and ordering Cocheneelin their American Se ttlemcnts :. 
and I doubt not but it might be found in many other Parts of 
America, if we knewwell how to look for it. By what I could 
learn from the Gentleman who brought it over, and had.feen it 
grow, the btfeB is not wingd when they gather it for Ufe, but 
rather in its third State, or laid up in its Chry/aHs-, he told me 
that fome hundreds of them were found together in a kind of 
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Silken Web, which I fuppofe was of their own Spinning, and 
fccms to determine that they could be then in no other State bat 
in the Cbrjfafis, and by the Microfcope have an Appearance not 
unlike the Cbryfa/is of our common Lady Cow. It was found 
upon Tryal, that the Cocheneel from Carolina was in every re- 
flect as good as that brought from theSpanifh Weft Indies. For 
trie better Satisfaction of my Reader, I have given him a Cut of 
the feveral Stages of our common Lady Bird, 

The next Tribe of Infers which I (hall take notice of, is the 
Locufi or Grafshopper Kind, whofe Race is as numerous as any 
I have yet mentioned, as may be obferved in the above-named 
curious Cabinets, eipecially in that of Mr. Vincent: their Cafe 
Wings are not fo fobftantial as thofe of the former, but are as 
beautifully adorned. They have all fix Legs a-piece } the two 
binder Legs chiefly difpofed for Leaping, or raifing their Bodies, 
till they can take Wtng } but I can give no certain Account ei- 
ther of their Manner of Generating, or how they are brought 
forth, or proceed to their winged State. The Bodies of fome 
of thefe are about three Inches long j and fome forts that I have 
feen in Dr. Ruy/Jfs Cabinet meafure feven or eight Inches. It 
is obforvable, that this Race of Creatures have a Chirping Note 
or Voice, which is not remarkable in any other Infetl, but the 
Pediculus Ptdfatorius, or Death-watch : For tho' other InJeBs 
make a humming Noifo, I fuppofe that to proceed from the 
quick beating the Air with their Wings, fuch as may be produ- 
ced by whirling about a Bit of Stick at the End of a String. And 
altho' the Majter Bee of a Hive may be diftingoifh'd from the 
reft, by its different humming Tone, the fuperiour Size of its 
Wings may as well make his Sound different from the reft, as the 
larger Pipes of his Throat (were they to be made ufe of as Organs 
of Sound) would produce a Note different from the fmalicr/vpf* 
of the others, which are about one third lefc. 

The 
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The next to tbele I place tlie LjbeJU, or Pond-Flies^ or, as 
fomc call them, May- flies, or Cadew-Flies. The Bodies of thefe 
Creatine* are ^vided in three, a? the Inftfls treated of before • 
and ftbe 7Wpar£o/ them is like the reft, compofed of jointed 
Annult: Torhe central Part of their Body are joined their fix 
Legs, and two Pair of /^f^, curioufly wrought, and of a Tex- 
ture Uke fine Gauze : Jhw Eyes, which employ the greatcd 
part of their Head, appear like Glafs : The Colours of their Bo- 
dies ^ for the moft part tending to- Green, Blue, or Yellow, 
and I have not oWeryed above two J£inds oi them which have- 
had any Rzd about them. Mr. Dandridge, and the late curious 
Mr- Peuver* haveJWiMJ me, that rhefe Flies proceed from 
Xhe QsdosJVems\ hat yet J have not been able to trace any one 
of <theie Ffc* to m original Warm* Nor can J ^e certain, wher 
thcr the /Verms, when they are cafed over, as I have .mentioned 
in my Chapter of* Ftfki W 'a &&xQ>ryfafa, or feeding 

We come now to mention thole Infills which are always In- 
habitants of the Waters, as well in their /Vy/npha as in their 
perfe# State, fuch as the Water Scprpfop, Qanthflris, lV0er 
Beetles of fevoraJ IJjnds, Boaf-flies, a Monoculus, and Cramp 
Spider, befides fever^ others of ferprifing Modes and Forms, 
which may be obferved by the Carious. The Qttttharis jquar 
tisa has but four Legs regularly fet on to his Body, and the fame 
number of JVtngs, two of them Cafe fVings, and the others thtn 
and tranfoarenU which Mr. Dwdridge tejjs me tlicy have the 
Power of ufing even under the Water. The Beetle and Water- 
Scorp/on are littjc various in th e out ward Stru&ure of their Bodies, 
and have fix Legs like the Beetle Jiind upon $he Land. But the 
Boflt-Fbes are very different from all other JCinds of Jn/jeffs, 
having their Legs, which are very long, placed about she mid- 
dle of their Bodies; which ferve a"s Oars to row them from 
place to place. The Shape of their Body is fo like a common 

U i fVherrey, 



Digitized by Google 



148 A Phikfopbical Account of the 

IVherrey, that it gave them the Name of Boat -Flies. 'Tis ob- 
(ervable, that this InfeB always fwims upon its Back. Dr. Defa- 
guliers once fhew'd me many of this Tribe in a Drop of Water, 
wherein Leather had been fteeped, which were fo fmall, that the 
double Micro/cope did not make them appear half an Inch long ,• 
and I fufpecl: that they are InfeBs only in their Nympha State. 
At the fame time the above ingenious Doctor, in Pretence of fe- 
veral Gentlemen, firft gave me the Pleafure of obferving a won- 
derful InfeB which he had found in Thames Water, which had 
but one Eye, or perhaps one Globe of Eyes, placed in the mid- 
dle of its Forehead. This Creature may be very eafily obferved 
in the Month of July, which is the common Time of its ap- 
pearing in great Numbers. Its natural Size is about the Bignefi 
of a Flea, which obliged us to have recourfe to the Microfcope, 
for the better viewing its Parts j we then obferved that the Head 
was fomewhat like that of a Bird, firmly joined to the Body, 
which was of an Oval Figure, ending in a pointed 72?//. The 
Parts which feem to do the Office or Legs, and fling this Crea- 
ture forward in the Water by regular Springs or J irks, are al- 
moft like the Claws of an Eagle, and are two in Number, pla- 
ced on each Side of its Belly : On the fore-part of its Body, near 
the Head, are placed two Branches, refembling the Dugs of Ani- 
mals, from which proceed feveral capillary Spines; thefe I did 
not obferve had any Motion ; and if one may judge of them by 
their Appearance, we might fuppote them defigned for fuckling 
their Young ; for this InfeB is Viviparous, which is contrary to 
other Infects yet mentioned in this Chapter j for we did not 
only obferve the young ones alive in the Belly of the Mother, 
but likewise (aw (everal of them excluded from her Body. This 
curious InfeB I delineated with all pofliWe Exactnefs, with the 
Afliftance of Dr. Defaguliers, and the Gentlemen then pre- 
fers. 

The 
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The Gnat Kind next follows the Water Infe&s, as they live 
the greaceft part of their Time in the Waters: Their Bodies, 
when they are in the wingd State, are divided like thofe of Li- 
belU h they have fix Legs a-piece, tho' the Number of their 
Wings is not always conftant: Some Kinds having four a-piece, 
and others but two; but they are all tranfparent, and their Tex- 
ture much like that of the Wafp, or Bee Kind. This Difference in 
the Number of Wings is (bmewhat like that which we obferve be- 
tween the Bee and Fly Kind j and perhaps we might oblerve o 3 - 
ther as remarkable Differences as we do between the Flies and 
Bees. The four wing'd Kinds having, it may be, Stings, or 
ibme venomous Quality^ them, and tne others harmlefc as Flies. 
The learned Mr. Derham has obferved above thirty feveral Kinds, 
and has remarked the Male and Female either in Coitu, or has 
diftinguifli'd them by their Antenna, or their Bellies, which are 
always larger in the Females, tho' unimpregnated, than in the 
Males. This curious Gentleman has given us a large Account 
of the Manner of the Generation of Gnats, in his excellent Phy- 
Jfico Theology, where he tells us, ' That the Culyces Maximi, or 
' the largeft fort of Gnats, lay their Eggs in Meadows under the 
' Grafs-, and there is one of the middle fort which lays its Eggs 
' in dead Beer Teafi, &c. but all the reft, which he had or>- 
< ferved, lay and hatch in the Waters. The Gnat, which he 
c mentions to lay its Eggs in dead Beer, hatches fbme time after 
1 into Maggots, which are Co numerous, that the whole Liquor 
€ ftirreth as if it was alive, in which were obfervable, fome that 
' were larger, others fmaller ; the larger are the OfiF-fpring of 
' our Gnat} the others of a (mall dark colour'd Fly, tending to' 
' reddifli, frequent in Cellars, and fuch obfeure Places. All 
' thefe Maggots turn to Aurelia -, the larger of which, of a Tann 
' Colour, turn to our Gnat, which is of the unarmed Kind, 
' having no Spear in its Mouth ; its Head is larger than what is 
* obferved in the common Gnats } a longer Neck, (hort jointed 
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* Antennte, fpotted lVi*g*, reaching beyond its flender Ahus j it 
1 is throughout of a brown Colour, tending to red, efpecially in 
' the Female. The chief Difference between the Male and/*- 

* male is, (as in other Gnats, yea, mod Infe8s) the Male is 

* le(s than the Female, and hath a flendcrer Belly, and its Po- 

* dex mot Co fharp as the Females is. 

* That curious Gentleman obferves, that (uchof the Gnat Kind 
' as are of the Water Race, lay their Spawn (fbme of them) 
' above an Inch long, and half a quarter diameter, whkh floats 

* in the Water ; when thefe Fjggs are, by tlie Warmth of the 

* Seafon, hatch 'd into fmall Maggots, they defcend to the Bot- 

* torn, where they make themfeives ijplc Cafes, which they 
' creep into and out of at pleafare, until they are arrived to a 
' more mature Nympha State, and can fwim about to feek their 
M Food ; they are then a kind of red IVorm, above half an lech 

* long ,• it then enters its Attrelta State, and from t&ence pro- 
4 ceeds to irs mature State, all as different as to Shape and Accou- 
4 trements, as if the InfeB was three different Ammats. In ks 

* firfl: or Vtrmkider State, it hath a Worm-like Body, and-fwims 

* abourby Curvations, appearing like the Figure of an S; but in 
1 its Atrel'ta State k hatn a quite different Body, with a Clt&- 

* Head, (in which the Head, Thorax and IVings of the Gnat are 
' enclofed) a flender Alvus, and a finny Tad (landing at right 
1 Angles, with the Body quite contrary to what it was before, 

* by which means, inftead of eafy flapping fide-ways, itfwims by 
'rapped brisk Jirks the quite contrary way; but when it be- 

* comes a Gnat, no finny Tail, no Club-Head, but all is made in 

* the moft accurate manner for Flight and Motion in the Air, as 
1 before it was for the Waters. 

This Account, as I am fatisfied it is exacl: in moft of the Par- 
ticulars, may lead my Reader into a right Method of obferving 
the others, and perhaps give him an Opportunity of difcovering 
other furprifing Phenomena in this wonderful Creature. 'Tis 
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lome of the Gnat Kind, in their Nympha State, which has oft- 
times given Occafion to ignorant People to fappofe that fbme 
Waters were turned to Blood ; for I have feen Poods and Ditches, 
about Midfummer, whofe Waters appeared of that Colour, ha- 
ving all their Bottoms covered with thefe Creatures in their V^ir- 
mictder State, which difappear for fomc Yards Space upon touch- 
ing only one or two of them, but creep out again of their Cells or 
Cafes in a Minute or two, and refled: their m/Colour in the Wa- 
ters: their Life is very (hort in their perfect. State; their chief 
Bufinefs then being Generation. I obferve likewile, that the 
Time between the hatching of the Egg, and their taking Wing, 
is conftant ,• which ma^be one Reafon why wc obferve them 
hovering in Groups over or near the Waters, till they again re- 
turn to them to lay their Spawn. Some of this Kind, as well 
as the Cramp Spider, are able to walk or ftand upon the Waters. 
This Year I met with a kind of Gnat that had but four Legs, 
whofe Motion was performed in the fame manner of that of §hm- 
arupedes. The Wings of thefe Creatures, and almoft every o- 
ther InfeB, explain and expand themfelves in a few Minutes, af- 
ter they are excluded from the C&ryfaJis ; and are not fully grown 
or explained, as fomc have thought, at the Inftant the Infect 
emits the Chryfalis. I have obfaVd, with abundance of Pleafure, at 
the firft Appearance of the Moth, or Fly, that their Wings were on- 
ly beginning to bud but have unfolded and explained themfelves 
to their full State or Bounds of Growth, lome in lefs than two 
Minutes, and others in three at molt, which is a kind of Vege- 
tation more Ipeedy than has yet been mentioned ; and I the ra- 
ther chufe to call it fb, becaufe we cannot difcern that the Wings 
of thefe Creatures have any Share of Senfation, efpecially ilich as 
are tranfparent ; and the Method of their joining to the Body 
of the InfeB, is fomewhat like the rooting of Plants in the 
Earth; they receive their Nourilhment from the Body of the i.- 
feB } by thofe capillary Tubes which make the Junction between 
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the Wing and the InfeB. And if we confider further, that 
the opening and explaining of the Wings of a Moth or Btrtter- 
fly, is performed in about three Minutes and that upon the 
fame Wings there appears, almoft in the very Inftant of Time, 
a regular Plumage or Feathering; we muft fuppofe the Time of 
the Growth of fuch Feathers muft be almoft Inftantaneous. I 
have obferved fome of the fmaller Kind of Gnats, which have 
not lived above eight Hours after they had taken Wing, having 
taken them juft when they were excluded from the Chryfalis, and 
kept them under a Canvas Cafe. This Share of Life does not 
much exceed the Life of the Ephemeron, which is faid to live 
but five Hours ; but we muft at the fame*time take notice, that 
both the Gnat Kind and the Ephemeron have a Share of Life 
much longer under the Waters, aitho' under different Forms. 
We may fee the Account of the Ephemeron, with its Natural 
Hiftory and Anatomy, tranflated by Dr. Tyfon from the Origi- 
nal of Dr. Swammerdam. 

I now come to confider thofe InfeBs which are of the Fly 
Kind, agreeing partly in Figure, and fome other Refpe&s, with 
the Bee Race. All of the fly Kind have but two Wings a-piece, 
and are without Stings ; they make no Provifion for Winter, as 
Bees do j nor do they feem to have any Order or Oeconomy a- 
mongthem: Their Generation is performed by Coupling,- they 
lay Eggs, which hatch into Maggots, that afterwards lay them- 
felves up in Amelia, and from thence change into Flies. The 
proper Nidus for their Eggs is commonly Flelhof all forts> Dung 
of Animals, and whatever yields a Scent like Carrion entices 
them to it j and it is therefore they are fo apt to fwarm about 
the Flowers of the Frittdaria Craffa, that ftinks like putrified 
Flcfh, which is the proper Food for the Maggots of moft Flies 
Ho feed upon. But it is obfervable, that all InJ'eBsztt thus care- 
fully led by Nature, to lay their Eggs in fuch Places, where 
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their young ones may find convenient Food. There is indeed 
one fort of Fly taken notice of by Mr. Dandridge, which tho* 
the Shape of its Body and Parts leem to agree very much with the 
common Fly, yet its Method of breeding its Young is very dif- 
ferent. Theie Flies aflemble together, and hang to one another 
in fo great a Number, as to make a Lump or Ball of about three 
Inches diameter: the Place of their Meeting is always upon fbme 
Twig over the Water, about July or Augufli while they are in 
that State, their young ones drop from them alive into the Wa- 
ter, alter they have devoured all the Moifture in the Bodies of 
the Mother Flies. This Fly is of a greyi/h Colour, and is the 
firft of this Figure thaf I have heard of which is Fiviparous, or 
that has its firft Stage of Life in the Waters. Mr. Dandridge 
has now a large Bunch of them in his Cabinet: From the fame 
curious Gentleman I Iikcwue received the furprifing Account of 
the Male and Female Glow-Worm, which I delineated from thole 
in his Collection, taken, inCoitu, by the Reverend Mr. Maning- 
banty in which Creature the Phofpborus or glim'ring Light they 
afford in dark Nights is not more remarkable, than the Diffe- 
rence of Frame and Parts between the Male and Female. The 
Female is flat and jointed, and is that which we commonly ob- 
ierve in the Grafs and Hedges ; but the Male has Cafe-Wings, 
and many Parts agreeing with the Beetle Race; but whether it 
could produce a Light like that of the Female, I did not learn. 
The Male of this InfeB having Wings , leads me to aguefs, that 
fuch of the Pifmires as have Wings arc Males, and perhaps leave 
the Females after they have made them pregnant, as the Male 
Bees or Drones are laid to do. In Sttnnam, and fome other 
Parts of the Weft Indies, there is a large Fly, which they com- 
monly call the Lanthorn Fly, that is laid to yield a confiderable 
Light. We have a good Cut of it in Madam Mariana's Hi/lo- 
ry of Surinam Infetfs, and the JnfeB it felf is common enough 
in the Amfierdam Cabinets, and I think likewife in Sir Flam 
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Shane's Collection of Rarities ; but I do not yet find any rational 
Account of the Produ&ion of thefe Lights, no more than of that 
produced by rotten Wood. 

The Ignis Fatuus^ or Jack in the Lantborn, I fiippofe to be 
no more than a Group of fmall enlightned Infebls, rather than 
fcppoie it an enflameable Vapour, as fome have taken it to be; 
for if it confifted of fach Effluvia or Corpufculds, as rife from the 
Earth or Waters that were enflameable, and by fbme Caufe or 
other had taken Fire, they could not be of Co long Laft or Du- 
ration as we find them to be; and befides, we might as reafona- 
bly expect, that all the Effluvia arifing at the fame time from the 
fame Body of Water mould equally be enflameable as thete, and ; 
fo the whole Surface of the Pond, Lake, or River appear all in 
a Flame at one time. The fudden Motion of this Light, from: 
place to place, very much agrees with the Motion obfcrvable in 
Groups of Gnats, which move in a Body fometimes very, flowly, 
and at other times drive together with great Swiftnefs. Hap- 
pening to difcourfe upon this Subject with the ingenious Mr. 
Godfrey the Chymifl, that Gentleman told me, that ho had of- 
ten obferv'd this enlightned Body in fome Places- abroad, and 
had caught fbme of the lnfetls which help'd to compote it. But- 
allowing it to be as I fay, the Ocrafion of the Light in fuch /«- 
febls remains yet to be diicovered; 

But this (trange Light has not given the Vulgar a greater Di* 
fturbance, than that ticking Noiie, which is commonly call'd a 
Deatb-lVatcfy ; and I therefore think my felf obliged particularly 
to take notice of it, and fatisfy thofe who are yet ignorant, that 
it is an Infeft. The learned Dr. Derham, in a Letter to me, 
mentions two forts of the Death-watch, one is about the Big r 
nefe and Shape of a Loufi, and the other a very fmall Infetl 
made like a Beetle: thefe commonly are found in July, in 
dufly Places, where they are bred, and feed. This curious Gen- 
tleman obferves farther, that they tick only when they are about 
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*o generate ,• he gives us a Cot of the firft Kind in its natural 
Size, and which with the Micro/cope I have copy'd from him; 
but the other (on I have not been lucky enough to find, tho' 
there are many of them (as I am iofbrm'd) in the great Library 
*t the Royal Society. See more of this Creature in Phil. Tranf, 
N° 291. 

The next kind of InfeB I (hall take notice of is, of that Race 
which is calPd Folium Ambulans, or walking Leaf, which I have 
already treated of in my new Improvements of Planting and 
Gardenings 'tis a Creature which , if we take the Story of it right, 
partakes both of InfeBal and Vegetative Life, being nouriih'd, 
as I have oblerv'd, as well by the Juices of the Tree, which the 
Mother InfeB lays its Eggs in, as by its own, which Ifuppofe are 
€0 united, that one and the other circulate equally in the Body 
of the InfeB, till it (elf, with the Leaves joining to it, drop 
from the Tree, and creep upon the Ground. In the above- 
named Work I have given Figures of two Kinds of this Creature, 
which are Eaft Indians, and have referred to the Cabinets of Dr. 
Frederick Ruyfh and Mr. Vincent of Holland, 

The IwfeBs we come now to take notice of, are fuch as 
are of the fmaller Kinds, /. e. thole in Cheeps, fower Liquors, 
Pepper-water, putrified Pafie, &c. The largeft of thefe is the 
Cbeefe-mite, which however is not big enough to have its Parts 
<Jiftinguilh'd by the natural Eye, but muft be obferv'd with a 
magnifying Glafs to defcribe its Appearance. We may remark, 
by the help of Glajfes, that this Creature, however minute it is, 
has all its Parts regularly framed, and its ^lotion agreeable to 
larger InfeBs, with fix Legs. We may likewife be allured of its 
Generation, like other InfeBs, by the Numbers a few will pro- 
dace in a little time, and every one of them of the fame regular 
Figure. In putrified Pafie, we mayobferve, with the Eye only, 
a Motion, tho' we cannot difcern diftinctly what Bodies they 
are that move in it; but if we put the Quantity of a Grain of 
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Sand of that moving Pafie into the Micro/opt, and add to it' as 
much Water,the fourth Glafs of Mr. Wilfon's Micro/cope, or of thofe 
Claffes made by- Mi*. Scarlett near St. Anne's Church Sohs, will 
fhew them to be IttfeBs of an £*/-like Figure, about an Inch 
. Jong. In the Lets of Wine, and upon the Outfides of Wine- 
Cash y we find great Varieties of living Creatures, which are ve- 
ry proper Subjects for the Mictofcope ; and even the Moffes or 
MoUinefs found in fuch damp Places as Cellars, and efpecially 
where Wine is kept, gives us very entertaining Profpe&s. Fine* 
gar and Pepper-water likewife afford us abundance of Variety; 
but becaufc I have found it a little difficult to bring Water and 
Pepper into a right State of yielding thefe Infe&s, I fliall take 
this Occafion to advertife my Reader how I brought it the Per- 
redion I defired ■> for I don't know any Author that has yet gi- 
ven the Receipt. About June I took aPintof clear Water, and put 
to it five or fix whole Pepper-Corns, which I expofed in aPorioger 
to the open Air about three Weeks, I. then found greatNumbers 
of little Atimalcula fwimmingin a fmallDrop of it ; bat in fome 
Waters, where I had put beaten or growoded Pepper, I could 
not difcover any Infects. We may further remark, that if we 
put Hair, Leather, or any part of Animal Bodies into Wa- 
ter, and let it ftand for three Weeks or a Month, about June, 
July, or Augift, we find it fill'd with Infects of various Forms,- 
but I fuppofe the feveral Kinds, obfervable in the leveral Wa- 
ers, have not their Original in thole Waters, but are federal- 
ly produced from Eggs lay'd there by fome Mother InfeBs, 
that are then in the Air, which refpe&ively come to each of 
' them, as to proper Nefts or Nurfenes for their Young ; and I 
the rather am of this Opinion, becaufe if we can keep fuch Bo- 
dies as ufually produce Infetls confined by Coverings of Laun, 
or fuch like, we find no living Creatures in them. And again, 
as the Mothtr Infetfs are of that diminutive Size, that they are 
not to be difcern'd without Micro/copes, it is no wonder they can 
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lay their Eggs in thofe Mixtures without being perceiv'd ; and I 
fuppofe the Air is full of them, efpecially in the Summer Months, 
the (mailer forts ferving as Food to the greater; and it may 
be therefore that Nature has made the fmalleft Kinds more pro- 
lifick than the reft. 

I come now to conclude this Chapter with fbme Account 
of the Animakula in Semine Mafbulino, or fueh minute 
Creatures as are found in the Male Ltquor of living Bodies, 
which fbme of the Learned fiippofe to be the Rudiment or 
Principle of the Foetus. . In taking of this Ltquor from the 
feveraf Kinds of Animals, we find by the Micro/cope, that 
the Animakula are of different Figures and Bignefs, as the 
Animals they were taken from differ in their Parts from one ano- 
ther. And thefe minute Creatures have fo much Life and Spi- 
rit in them, that fbmetimes they remain alive above three Weeks 
after they are taken from their Parent Animal: The different O- 
pinions concerning their Progrefs into the Matrix of the Female, 
fee in Dr. Geoffrey's Letter in the Chapter of Quadrupedes, the 
Figures of one Kind of them I have delineated in Plate XXV. 
Fig. II. 

Explanation of the Plates relating to this Chapter. 

PLATE XXV. 

Fig. I. The Bull-Beetle j from the Royal Society, 
Fig. II. The Animakula in Semine Mafculino. 
Fig. III. The lafi State of the large Gnat. 
Fig. IV. A Centipes ; from the Weft Indies. 
Fig. V. A Monoculus found in Thames Water, by the Mi-» 
crofcope. M 
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PLATE XXVI. 

Fig. I. Shewing the Gradation from the Moth A, by ft and Co 
to the Humble Bee D. 

Fig. II. A: -^Water-Beetle. 

B : Cantharis Aquatica. 
C: A Water-Scorpion. 
D: Cramp Spider. 
E: Boat-Fly. 
Fig. IH. A : A Female Glow- Worm. 

B: The Male Glow-Worm. 
N. B. The Contents of this Plate from Mr. Dandridge. 
Fig. IV. The Infect which blighted the Horfe-beans in many 
Parts of England, Anno 17191 from the Reverend Mr. Law- 
rence. 

PLATE XXVII. 

Fig. I. A: The Eggs of the Silk- Worm. 

B : The Nympha, or Caterpillar of the fame. 

C: The Silk- Bag of the fame, in which it changes into 

the Chryfalis D. 
E: The Male Moth proceeding from the Chryfalis. 
F, the Female Moth proceeding from the fame. 

Fig. II. A: The Nympha, or Caterpillar feeding upon the 
Nettle, which changes to the Chryfalis B, to the Butterfly C. 

Fig. III. A; The Death-watch, of its natural Bignefs. B: The 
fame with the Microfcope; from the Reverend Mr. Derham. 

Fig. IV. A : The Nympha of the Lady Cow. B: The Chry- 
falis of the fame : and C : 77ie moft perfeB State. 
Fig. V. A Prega Dcosj from the Eaft Indies. 
Fig. VI. An Infect, from Amboina, whofe natural Length is eight 
Inches i taken from the Cabinet of Dr. Ruyftiat Amftcrdam. 

CHAP. 
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CHAP. XIV. 

Explaining the Ufe of the foregoing Remarks, with 
fever al Obfervations relating ft? Clim ates. 

IN the preceding Chapters I have given my Reader a general 
View of the Remarkables in the Works of the Creation, and 
have difpofed them in fiich a manner, as may lead us to ima- 
gine that all Bodies have fame Dependance upon one a- 
nother; and that every diftindfc Part of Nature's Works is neceP- 
fary for the Support of the reft • and that if any one was want- 
ing, all the reft muft confequently be out of Order. Itfeemsin 
this Cafe, as in that of Numerical Figures, each of which has a 
Power in it felf of filling a certain Space, without which the fe- 
feveral Gradations in Numbers cannot be exprefs'd; and was 
there to be wanting any one of thofe Figures or Powers, the reft 
could not maintain a gradual Progreffion of Numbers, bur. mull 
frequently make fuch Breaks and Chafms as would run them 
into the greateft Conrufion and Difproportion. 

We obferve lb exad. an Harmony between Natural and Mathe- 
matical Proportions, as might give every thinking Man Reafon 
to believe the latter could not have been without the former,* or 
that the Laws or Rules of Mathematicks^ as they now are, could 
notbejuft, if Nature's Laws were different from what we now 
obferve them to be. In whatever falls under our Obfervatiort 
in Nature's Works, we may remark a conftant Regularity, and 
a juft Symetry and Proportion * the Vegetables have their Roots 
proportionable to the Branches and Parts they are to maintain ; 
the Animals have their Stomachs agreeable to the Quantity of 
Food neceflary for their Support ; and even thofe lnfetls which 
are of the leaft regard,, have every Part difpofed with fuch a juft 
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Regularity and Property, as to bear an Analogy with thofe in 
AntmaU of the greateft Efteem. The Frame and Figure of the 
Parts relating to every Animal, bears a right Proportion with 
the Eody it is to move or direct : And the Length of Life in all 
Bodies is more or left, as any of thofe Bodies are later or fooner 
coming to their Perfection of Growth; for we obferve, that 
fuch Bodies as are moft focedy in their Growth, are proportion- 
ably fhort-liv'd, and of (mall Remain ; and Co on the contrary. 
In Mufick, there are (even diftinct Tones or Notes, which fing- 
ly exprefs a Power of Sound different from the reft; and when a- 
ny one of thofe Tones is laid down as a Ground-work, the pro- 
gressive Tones from that Ground- Note to the Otlave, which is 
the Refblve of the Ground-Note, declares the Key, either by a 
certain Number of Semi-tones, to exprefs Melancholy, in what 
is call'd a Flat-Key-, or by a greater Number of whole Tones, 
to make the Expreflion more brisk or poignant to the Ear, and 
then is call'd a Sharp-Key-, but whether the Key be flat or 
/harp, there is yet a regular Circulation of Sound, which is na- 
tural to the Ear, and may well enough be -compared with the 
Circulation of Blood in the Bodies of two Animals of different 
Species, which tho' they both enjoy the Benefit of Circulation 
of Juices, the one is much brisker and more lively than the o- 
ther. 

The Diftancc between one whok Note and another may be 
divided into very minute Parts ,• but thofe who have to do with 
imperfect In ft rumen ts> fuch as Organs, Harpficords, Stc. con- 
tent themfelves only with Semi-tones and garter Notes, in or- 
der to keep a tolerable Harmony in every Key; but a nice Ear 
may eafily difcover their Imperfection, efpecially when they are 
itruck againft a Majler Notei. In perfect Inftruments, inch as 
the Vtoltn, Sec. every Key may be order'd by the Artifb who 
plays upon it, to exprefs any Sound with fo great Exactnels, that 
tkc Ear cannot diicover the leaft Diforder or Imperfection of 



Digitized by Google 



Works a/Nature. 161 

the Harmony, the Juftnefsof which may be compared to a health- 
ful Body ; the Imperfection of the other to a Body diftemper'd, 
where the Circulation is not juft and regular $ Co we may learn, 
that where there is a familiar Gradation without Breaks, a thing 
is natural, but otherwife unnatural. 

To fuppofe that heavy Bodies can berais'd on a fudden, with 
the fame Certainty that we could move them by gentle Degrees, 
would make us guilty of an Error. The Jack, me Leaver, the 
fVedge, and fuch Mechanick Powers, will, by gentle Operation, 
perform, what the greateft Strength cannot perform on a fud- 
den. A Man might jump down a Precipice and end his Life ; but 
he might take time, and walk perhaps a Mile or two, and gain 
the Bottom with Safety ; 'tis natural therefore to go Step by Step. 
The Cafe is the fame in Animal Bodies, but moft remarkable in 
the Human Race, where, in Health, the Beats of the Pulfe a- 
gree with the Vibrations of a Pendulum ; but were we to provoke 
that Natural Courfe of the Blood to a quicker Motion, by invi- 
gorating Diet, (hould we not find the Body and the Senfes in-r 
di (poled, and even fometimes by Violence rob the feveral Parts 
of their natural Functions, and thereby occaflon Death ? Were 
we to examine the Circulation of Liquors in the feveral Kinds 
of Bodies animated, we find the Squirrel and fbme others to have 
naturally a much quicker Pulfation than Mankind; and the 
Snail, &c. have a Circulation of Juices much flower ; but muft 
we therefore conclude, that a Man is in Health became his Pulfe 
keeps time, either with that of an healthful Squirrel or Snail? 
The Parts of every diftinc* Creature are fo order'd by Nature, as 
to receive, in a certain Capacity, the Liquors flowing through 
them ; but were thofe Liquors to move either quicker or flower 
than Nature appointed, in each relpe&ive Body, the Body they 
moved in would be diftemper'd. 

Heat and Cold ace comparative Terms. Fire we fay is 
hot, and Ice is cold > but we fay that Water is cold, 
and the Weather at Midfummer is hot; but this Heat, or 
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this Cold have their Degrees as much as Light and Darknefs, or 
White and Black, or any other Colours. To fay that a thing 
\sRed, is not to exprefs what Colour properly it is of; there is 
the Carmine, the Lake, the Vermilion, and Red Leads, which 
(hew us there are many degrees of Colour. Agajn, the Degrees 
of Heat are innumerable; one will melt Gold, another Sil- 
ver, another Copter, another Lead and linn, another 
Rofin and Wax, and a lefs than that Ice. And now we 
come to fay that Water is harden'd into Ice by Cold ; and, as 
fbme fay, Chryftahne Bodies are confblidated by a continued ex- 
treme Cold; but the hardening of Water into Ice happens only 
from a lefs Share of Heat, as the liquifying of Wax and fbme 
Metals is caufed by a greater ; fo that Cold is only a lefs Share of 
Heat, and fo the contrary. 

The Great and the Left have their gradual Differences. A 
Grain of Sand, and the Terraqueous Globe, one may fuppofe at a 
vaft Diftance from one another, with refpect of Magnitude ,• but 
alas, were we to make Comparifbn between the Globe of Earth 
and the other Planets, we fhould find a Difference almoft as ex- 
tenfive as between the Grain of Sand and out Globe-, but between 
thefe Points of Magnitude there is room in Thought for innu- 
merable Diftinctioos ; fo is it in the Appointment of Numbers, 
they feem capable of infinite Divifion and Encreafe. The Tones or 
Notes of Muhck are as divifible. The gradual Encreafe of Mechanick 
Powers is as extenfive, and the Vegetation of Plants is as gradu- 
al, as well as the Life and Growth of /Inimals. 'Tis therefore 
in this Introduction to Natural Hiftory I have fiippofed a Scale 
of Life, or a Chain of created Beings ; for if our Reafbn tells 
us we ought to move gradually, there is certainly a Gradation 
in Nature, and therefore that gradual Motion is natural and rea- 
fonable, and whatever is not fb is contrary to Nature and 
Reafonj and I don't know a better way of bringing the unlearn- 
ed to a right Judgment of Things, thin by giving them a gene- 
ral 
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ral View of Nature's Works, which at the (ame time may lead 
them into the way of Realbn, and mew them the Wifdom of 
the Creator. \ 

All our Senfes are Witnefles of thefe Gradations in Nature, by 
which we are taught to act with Gentlenefs and Deliberation in 
fuch Things as are to be durable; for whatever is too haftily 
gone about, or is forced to greater Speed than Nature appoints, 
muft inevitably pcrifti before its due time; and it is from ,a. juft 
Obfcrvance of luch progreflive Methods as Nature takes' jn ( the 
ordering and directing her Works, that our Reafon is guided 
truly to our Advantage. 

From Confiderations of this kind we may learn how ridiculous 
it would be to fuppofe, that becaufc a Plant cultivated in the tor- 
rid Zone required a greater Heat than we enjoy in our Climate 
to lupport it in a due State of Health, that therefore the Heat of 
a Furnace would give it a quicker Vegetation; or to conclude, 
when we had kill'd a Plant or an Animal by an extraordinary 
Warmth, that therefore Nature directed it mould have none at all. 
There are certain Degrees to be chofen, agreeable to thofe ap- 
pointed by Nature, for the Support of each relpective Plant and 
Animal; nor ought we to fuppofe, that becauie we find a Gar- 
dener raifes a profperous Crop in one place, we may have the 
fame Succefs in another, without thinking reafonably upon the 
Difference of the Soil or Situation : But yet have I known many 
Inftances of Men, who have been Sufferers, by acting without 
Understanding in Cafes of this Nature. Some who have been 
enrich'd by a Clay, have been undone by following the fame 
Rules upon a Sand} others have fo far out-done Natural Heat, 
that they have confumed their Gardens, and deftroy'd all they 
had, without regarding that Nature has her Laws, which mult 
be obey'd, and that ine ads with Gentlenefs, and will not be 
forced out of her Way. Thus it appears that an Art is only the 
true Knowledge of Nature, and that thofe who do not really 
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know the Natural Foundation of what they profefs, are not Ar- 
tifts. 

The more particular Ufe of this Scheme to Gardeners is, by 
directing them to confider, that as every diftinc*t Animal has its 
Climate and Food natural to it, fb has every Plant an Expofure, 
Temper of Air, and Soil, proper to nourifh and maintain it in a 
rightStat e of Health : And again, as we find fbme Animals to 
delight in the Waters, fbme in open Atr, and fbme under the 
Earth; fb are there Plants likewite that have their refpe&ive Ap- 
pointments in the Waters, as the L<ens Palujlrh, or Duck-meat ; 
and in the Air as moft fucculent Plants , and even under the 
Earth, as the Truffle-, fb in all Plantations we make, we ought 
to obferve what Element, Situation, and Soil, relates to each, if 
we would be fiirc of Succefi. 

To judge rightly of the Method of treating Plants brought to 
us from fcveral Parts of the World, I confider three Things. 
Firft, The Soil of the Country they grow in, which I would imi- 
tate as near as poffible. Secondly, The Time of the Spring in 
the Country they are natural to, and as near as may be the De- 
gree of Heat in that Time of Spring; for as every Plant has its 
appointed • Times of Reft and Growth, it would be unnatural 
to force its Growth, when Nature ordain'd its Repofe, or to a- 
bandon it to Repofe, when it fhould be aflifted by a Warmth a- 
grceable to its own Country Spring. 

To know the Time of Spring agreeable to every Plant, is 
firft to learn the Latitude of the Country it grew in, and in the 
next place to confider the Degree of Heat natural to that Cli- 
mate in the Time of its Spring. To judge of the Time of the 
Spring in every Country, is to obferve firft in what Zone 
it lies, whether in the Torrid Zone (that is) between the 
Tropics, or in the Temperate Zones (that is) from each Tropic 
to the neareft Bounds of the Frigid Zones, or from the Polar 
Circles even to the Poles themfelves. 
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The Plants which grow between the F.qumocltal Line and the 
Tropic of Cancer, or to the Northward (/. e.) towards us, we 
fuppofe to have their Spring as fbon as our Days lengthen : And 
as the Sun comes towards us more and more, all the Places be- 
tween that Line and the Tropic are gradually enliven'd with 
Spring. At the fame time, while the Sun moves this way to its 
Boundary or Tropic, which is about twenty three Degrees North 
Latitude, the Influence of it has its Operations on every thing 
gradually from the Tropic to the Polar Circle, and from that 
to the Pole it felf; fo that if we judge of the Latitudes, as they 
are gradually placed in the Map< 9 and the Times and Degrees of 
Heat progreihvely moving through them, wc cannot fail of gi- 
ving every Plant, from any part on this fide the Line, its Force 
or Warmth at the right Scafon j and (b we mull maintain a due 
Regard to fiich Plants as are Natives of thofe Countries on the 
other fide the Line. When the Sun begins to leave us, their 
Spring is then coming forward, and every Day encreafes as much 
that way, as we on the North Side of the Line decline into Win- 
ter-, Co that whatever Plants we have from thence, wc ought to 
help at that time, as we would our own in our own Spring. 

We are moreover to remark, that as the Sun's Motion and 
great Influence is between thcTroptcs ^ and that every Year its Mo- 
tion is from South to North, and back again ; fo that Motion 
will produce two Springs every Year in each of the Countries it 
panes over, which Springs we may judge of, by enquiring into 
the Sun's Courfe, which a common Almanack will fliew us ,• and 
then allowing about fix Weeks for the Sun's Progrefc, before it 
Can be dire&ly over the Place we pitch upon, I fuppo/e that will 
be the Time of Spring in that Country ; for when thei5Ws Pow- 
er is moft violent in any Place, we find all Plants have finifti'd 
their Spring Shoot, as we obfcrve in England at the Time of our 
Mtdfummer, when the Sun is neareft to us. In the Temperate 
Zones, fuch as we have the Happinefs to enjoy, tho' the Sun's 
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Influence is more moderate, yet we may obferve that thcgreateft 
Share of Heat only ferves to ripen our Fruits j but 'tis the gentle 
Warmth gradually encreailng which makes our Plants vegetate, 
fuch as the Warmth in April. 

When the Spring-Shoot is perfected, and the great Summer- 
Heat is over, Nature begins to make a fecond Shoot } but that 
Shoot is feldom of any great Confluence in our Country ,• the 
Swfs Heat declines, when our Plants want it to encreafe, and 
the Attempt of Vegetation proves vain. I am of Opinion, were 
we then to give thofe mooting Plants a convenient Shelter ; and 
an additional Heat, regulated by ^Thermometer , lb that it mould 
be equal to that in the Month of April, we might even bring 
them to bear fruit in the Autumn Seafbn. I have known fbme 
Trees which, without any help, have ripen'd fome few Fruit of 
the fecond Spring. 'Tis common enough in Strawberries, Raf- 
berries,' and Cherry-trees, efpecially if the Blojfoms of the firft 
Spring have been taken off at their firft Appearance. 

When we have confider'd the Time of Spring in the feveral 
Countries of the Earth, where we receive Plants from, we are 
next to enquire the Degrees of Heat in each of thofe Places at 
the Time of their refpe&ive Springs, which we muft imitate as 
near as poffible; and I obferve, that our Midfummer Heat is 
powerful enough to maintain any Plant brought us from between 
the Tropics ; therefore, as we have it in our Power to give that 
degree of Heat at any time of the Year, by means of Fire, we 
may keep any Plant even from under the Line in our Conferva- 
stories, regulated by a Thermometer at our Midfummer degree of 
Heat, which I fuppofe will agree well enough with the Spring 
Heats in thofe Countries lying between the Tropics-, and at 
the fame time I would have an Hygrometer in the fame Stove or 
Confervatory, by which we might regulate the over Moifture or 
Damps in the Air of the Houfe. 
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I find that in England our Air is generally fo temperate, or 
the Paflage from the Heat to the Cola is fo gradual, that Plants 
which naturally grow eight or nine Degrees more South than we 
arc, will grow here without any Shelter but indeed they have 
this Advantage, that the Time of their Natural Spring, or awar- 
king from their Reft, is but a little different from the Seafon of 
our Spring ; fo that when Nature appoints them to make their 
Shoot, the Sun is coming towards us, and backs them in their 
Attempt. 

In my /Calendar of Gardening I have given aDefign of aGrcen- 
houfe or Repofitory for exetick Plants ; but for the Prefervation 
of the moft tender Kinds, fuch as grow near the Line, there is - 
no one does fo well as that contrived by the curious MonfieurZ,* 
Cour of Leyden, for the Production of that excellent Fruit, call'd 
the Ananas or Pine- Apple, from whofe Model there are two or 
three now built in England. 

But I think I have faid enough to inform my Reader how 
neceflary it is to obferve the Laws of Nature in the Preferva* 
tion of created Bodies, tho' I am not infenfible that e- 
ven the Contemplation of one created Body alone would afford 
Matter enough for a Book much larger than this Volume ; but 
my Bufinefs is rather to give a general View of Things, than to 
enter upon Particulars with too much Freedom ; and I chufe to 
leave the Enquiry into the more nice Parts to the Curious, who 
have Leifure and Opportunity to obferve them. 

By way of Conclufion to this Chapter, I am to take notice of 
fome Particulars relating to Mankind, as I promis'd in my Chap- 
ter of Quadrupedes ; for Man, altho' he is Lord of all, and has 
a Power of Ordering and Governing all living Creatures, which 
relate to our Globe, yet has he many Particulars in his Frame,, 
which bear Analogy with the Parts of thofe Creatures he is or- 
dain'd to govern. The Harmony which Nature maintains in the . 
Generation and Production of Jguadrupedes, is not contradicted 

in 
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in H I m. The Functions of feveral Parts in Brutes direct them 
to perform what the fame Parts would do in Mankind, was he 
not endowed with Reafon to guide him in his Actions, and over- 
rule what is brutal in him. But this is a Matter which relates 
more particularly to thofe who make it their Bufinefs to confiilt 
the Health and Welfare of Men, rather than to Natural Hiftory, 
which is my prefent Subject. I (hall content my (elf with ob- 
ferving only feme remarkable Particulars, which are not com- 
monly taken notice of in Mankind. 

Tne Longings in Women, and the Marking of Children, are 
Subjects which nave occafion'd Dilputes among the Learned; but 
I don't find either of thofe Cafes yet determin'd, fo that I can- 
not well omit a Conjecture or two of mine relating to thofe Sub- 
jects. I foppofe, when a Woman is pregnant, there is a regular 
Circulation of Juices through the Bodies of both the Mother and 
the Foetus , admitting only that the Parts of the Foetus fobfift or 
are fupportcd by fucn fine Juices as we may fay are diftill'd from 
the Blood of the Mother, for the Parts fully grown are undoubt- 
edly more capable of giving Paflfage to more grofi Juices than 
thofe which are mEmbrio, and infucha minute Body; and in the 
Fmtta mud be as fine as a fubtle Vapour, almoft equal to thofe 
Spirits which nourilh the Brain of a rail-grown Body. 

The Foetushas its Head &tfo form'd, and that, as well as all the 
other Parts, is regularly rapply'd with Juices from the feveral Parts 
of the Mother, as they are analogous to one another; therefore, 
I fuppofe, as the Brain, both ot the Mother and Foetus, have an 
immediate Communication with one another, fo I imagine the 
extraordinary Defirc of the Mother has fo immediate an Effect on 
the Brain of the Foetus, that it becomes diftemper'd, and confe- 
quently rnuft afreet the Bra'm of the pregnant Woman, and fo 
both are out of order. 

Again, tne pregnant Woman, by touching any Part of her 
Body, when a ftrong Defire of any thing reigns over her, muft 

have 
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have an extraordinary Power over the fame Part of the Foetus, 
and efpecially becaute things fo fmall and flexible will (boner 
take an Impreflion than others that are perfected ; but this by 
way of Hint to the Learned. I proceed to take notice of the fe- 
veral Kinds of Men, whole Difference is remarkable. 

We find five Sorts of Men ; the White Men, which are £«- 
ropeans, that have Beards ; and a fort of White Men in Ameri- 
ca (as I am told) that only differ from us in having no Beards. 
The third fort are the Malatoes, which have their Skins almoft 
of a Copper Colour, fmall Eyes, and ftrait black Hair, The 
fourth Kind are the Blacks, which have ftrait black Hair: And 
the fifth are the Blacks of Guiney, whofo Hair is curl 'd, like the 
Wool of a Sheep, which Difference is enough to mew us their 
Diftinctions ; for, as to their Knowledge, I foppofe there would 
not be any great Difference, if it was poffiblc tney could be all 
born of the fame Parents, and have the feme Education, they 
would vary no more inUnderftanding than Children of the fame 
Houfe. 

Explanation of the Figures relating to this Chapter, 

PLATE XVm. 

Fig. I. The Eggs taken from the Ovary of a Woman; by Dr. 
Douglafs. 

Fig. II. An Human Foetus before Quickening} taken from the 
Royal Society, 

Fig. III. An Human Foetus after Quickening-, taken from the 
Royal Society, 

Z PLATE 
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PLATE XIX. ' 

Fig. I. A Skeleton of a Man, whereby the Difference in the 
Ofteology in the Man and other Creatures, may be obferv'd. 

Fig. II. The Skeleton of a Monkey, /hewing the Difference 
between that and Mankind. 



CHAP. XV. 

An Account of fuch Lands in England as are Jtilcd 
Barren, with fome Proportions tending to their 
Improvement* and fome Remarks relating ^Fish- 
Ponds. 



i 



N ray New Improvements of Planting, I have en- 
deavour'd to excite our EngTtfh Nobility to planting of Tim- 
ber, as well for the Ufe of their own Families, as for the pub- 
lick Good; and fince I find thofe Papers have not been difagree- 
able to the Publick, I am the more ready to publim what I nave 
fince obferv'd in the Culture of profitable Trees, and the Method 
of Improving what we now call Barren Lands. I have often 
vjewM our defolate Forefts, and barren Plains with an Eye of 
Pity, confidcring how much we were at the fame time behold- 
en to diftant Nations for thole Commodities, which might with 
Eafe be cultivated in our own Country, and which might turn to 
great Profit to our felves, and lecure us from the Aifaults of pre- 
lumptuous Neighbours. 

Iq my Travels about England, I oblerv'd that we have three 
forts of Soil, which generally are counted unprofitable, fuch as 
tfeflth Ground, Chalky Hills and Plains, and that which affords 
only what is call'd dead Sand. Some of the Forejls indeed yield 

good 
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good profitable Land for Corn and Paflure, and have formerly 
born valuable Burthens of Trees} as have alfo fome Grounds 
belonging to private Gentlemen, from whence, upon Emer- 
gencies, has been reap'd confiderable Crops of Timber , whofe 
Price has even over-ballanced the Worth of the Ground it grew 
upon. And we have many late Inftances ofEftates which have 
been fold, where, in a few Years afterwards, the Ttrhber grow- 
ing upon them was fold for more Money than was given for 
the whole Purchafc of the Land. In my former Works upon 
this Head, I have rated Land for Timber at five Shillings an A- 
ere; but the Ground! lhall treat of in this Chapter is fiich, as is 
in very little Efteem. The firft I (hall take notice of are the 
Heaths in England, which at prefent fcarcely yield Food enough 
for Sheep, and are of no other Ufe. This fort of Land, which 
is generally fandy, and in which commonly we find abundance 
of mora/s Ground, I advile to be cultivated for the propagating 
of Ftrr-Trees, which are of very quick Growth, ulcful, and a- 
gree well with fuch Land. We have fome Inftances of this fort 
of Land cultivated in this manner in our own Nation ,• but in 
Germany, and fome of the North Parts of Europe, we find whole 
Forefts of Firrs growing in this kind of Sod. At the Earl of At- 
resford's, near Guilford in Surrey, we have an Example of the 
good Thriving of thefe Trees upon a Hill of common White 
Sand, in which one could hardly expect the \cafk Vegetable Qua- 
lity and, if I am informed right, thcTrees now growing at that 
Place have not been planted there quite thirty Years, altho' they 
are now about forty Foot high ; but it is to be obforved, that 
they are hardly fix Foot afunder, which may be the Occafionof 
their extraordinary Heighth, and the Clearnefi of their Sterns, 
without Knots. The Experience I have had of this Tree, efpe- 
cially the Scotch Ftrr, teaches me, that it thrives better raifed 
from Seed upon the Spot where it is defigned to remain, than if 
it is tranfplanted. 

Z 1 To 
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To make a Seminary of thefe Trees, we gather the Cones or 
Fruit of them in September , even while their A!//ft/partakes yet of a 
Green Colour; for thole Cones which are already cracked and o- 
pened produce little or no good Seed. The Cones being thus 
gathered, we lay them in a dry Place during the Winter, and a- 
bout February either expofe them to the Sun till they crack and 
open, or elie put them in fomc VelTel into an Oven after the 
great Heat is gone off, by either of thele ways we come at the 
Seed without difficulty, as I have tried with good Succels ; tho' 
jbme have been apt to luipe<5t, that thole Cones and Seeds which 
are opened by the Heat of an Oven, would be too much dried to 
vegetate or Ipring in the Ground: When thefe Seeds are well 
cleaned, we fow them thin in Beds, covering them about half 
an Inch deep with fine Earth, and in a Month's time they come 
up ; but we mud have great Care at their firft Appearance to 
prelerve them from Snails, which are their greateft Enemies : 
The fame Summer they Ihoot hardly more than an Inch, and as 
their Roots lie very near the Surface, it is advifable to lift Sand 
over the Beds near half an Inch thick, about September, to 
keep them fleddy, and prevent the Frofts from turning them 
out of the Ground. The fecond Year they make Plants of a- 
bout four Inches high, and if they were to remain in the fame 
Bed the third Year, they would be near a Foot taller ; but I hold 
it much better, if any of them are to be removed, that it mould 
be done when they are two Years old, and even then with ex- 
traordinary Care, laying them in a Barrow or Cafe of Earth, to 
be transported to the Place appointed for the great Plantation j 
and oblerve, that we do not take them out of this Earth, till the 
very Initant, if polTible, that we are to place them in the Station 
where they are ever after to remain ; for a little Air dries and lhrinks 
the Coat of their Roots, and their Parenchymous Parts ; fo that 
they remain for a time without the Power of Growth, and per- 
haps rot or grow diftempered by a Stagnation of the Juices. In 
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this Plantation I would not advife them to be fet more than fix 
Foot a-part, which would be a means, as I have obferved before, 
of their growing ftrait and tall, unlefs indeed we would run the 
Hazard of tranfplanting fome of them a fccond time, and then 
the Diftance between them need not be above three Foot, which 
would yet contribute lb much the more to their afpiring and ^up- 
right Growth, during their juvenile State; they might remain in 
this manner about five or fix Years, and then it would be high 
time to draw every other Tree to make room for the reft. The 
Method which has been ufed for tranfplanting Firr. Trees of this 
Age, and even fbme Years beyond it, with good Succefs, was in- 
vented and firft practifed by the honourable 'James John/Ion of 
Twittenham, Efq$ who about Midfummer tranfplanted fome of 
thefc Trees above twenty Foot high, in a Preparation of Earth 
and Water, of the Confiftency of a thin Mud, filling it up with 
fine Earthy till the Root of the Tree was firmly fettled in it, by 
this Means the Trees, Co planted, had made Shoots on their Tops 
above a Foot long the following Year, before the others 
which remained in the Nurfery had even began to moot. 

In my Chapter of Vegetables I have taken notice of a new in- 
vented Method of tranfplanting Trees with Safety, by means of 
a Vegetable Mummy, or Compofitions of Pitch, Bees-Wax, 
Turpentine, and fuch like ; and I believe it would be of no fmall 
Ufe in this Cafe, efpecially if we were to tranfport Trees to any 
great diftance. The anointing the Roots with fuch Preparati- 
ons, and efpecially thofe Parts where they have been cut or 
wounded, would keep them from drying, or fhrinking up by 
the Air or Sun, and even contribute fbmewhat to their Growth. 
For the Firr, indeed, I rather recommend the anointing the 
Roots with Turpentine alone, or elfe mix'd with Tallow, which 
might eafily be done with a Brum when it was warm; for the 
Turpentine I fuppofe cannot fail of giving fbme Nourifhment to 
the Tree which naturally produces it. And the Fat of Animals 
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is generally allow'd to aflift Vegetation, as I have obferv'd in my 
Chapter of Vegetables, where I recommend the Ufe of Soap, 
&c. to anoint the Roots of Vegetables, which fee. 

The Scotch Ftrr and Pinaper are what I chiefly would advife 
to be planted for Timber, in Sanay and Heathy Ground, as they 
are both able to maintain themfelves in Variety of Seafbns. I 
have feen of both thefe Kinds, that have yielded profitable Tim- 
ber for Plank or Boards in forty Years from the letting, as 
the People now living have allured me, that faw them planted and 
railed from Seeds. A Gentleman of Devon/hire has now many 
of them growing upon a red Rock, where they thrive exceeding- 
ly ; fb that the Hills in Darbyflotre, and fuch others as are Rocky 
like them, need not defpair of bearing one time or other this 
profitable Burden. But lead forty Years mould be counted too 
much time to wait, without receiving any Advantage, let us 
confider the Ground was before the Plantation good for little or 
nothing ; and in half the mention'd Space, tne Plants which 
may be drawn out to thin the reft will be fit for Scaffolding, or 
fome other Ufes ; and all this time the growing Trees are en- 
creafmg in. their Value, without any Expence or Labour, more 
than the firft Charge. 

But as Heath Ground is the Soil Ipropofe for fiich Plantations, 
and is for the moft part in Common, it will be difficult to en- 
clofe it. I think, however, the beft Method to overcome that 
Difficulty, would be to fummon the Poor of the Parifli, who 
have chiefly the Right of Commoning, and parcel fuch Land 
in as many Lots as there are Perfbns who can juftly claim a 
Right to it ; and then the Choice among them, of the refpe&ive 
Parcels of Land, to be made by balloting, or elfe let them chufe 
according to their Seniority, or the Length of Time that each 
of them or their Families have been Inhabitants of the Parifh 
by this Means every one of thefe poor People would find matter 
of Employment, and become Pofleflors of Land, which they 

might 
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might juftly call their own, and thereby have Encouragement to 
cultivate and improve it : Thefe People ftill being tributary to 
the Lord of the Manor, in proportion to the V alue of inch 
Lands as they hold, and to be obliged alfb to plant a certain 
Number of fuch Trees for Timber as the Land will beft nourifh. 
'Tis my Opinion, that many of our Poor, which at prefent are 
troublelbme and expenfive, may by this Method be rendrcd ufeful 
to the Pubhck, and live in a contented State, enjoying every Man 
his own Right, without Encroachment from his Neighbours, or 
being (ubjeft, as the Commoners now are, to have the Benefit 
run only into a few Hands, while perhaps thofe who have 
the greateft Right, have hardly Pafture enough for half a 
Dozen Sheep, when others find Subfidancc for two or three 
hundred. 

Another way, which might tend to the Improvement and 
propagating of Timber, would be by obligating every Tenant at 
the renewing of his Leafe, to plant certain Numbers of Trees at 
his own Expence. Where any confiderable Plantation happens 
to be made, I would advife a Stone to be fet up, with an ln- 
fcription, intimating the Year, the Seafbn, and by whom plant- 
ed, that it might be an Inftruciion to future Ages how long fiich 
Trees have been growing, to produce the Sum they may then be 
ibid for, and inform the PoffelTorof the Perfon's Name, who fb 
wifely had the Forcfight to provide for him. 

The other fort of Ground, which next falls under my Confi- 
dcration, is the Chalk, fuch as we obferve, for the moft part, on 
Salisbury Plain, and the wafte Grounds about New- Market -, and 
I much wonder, confiderin^ the great Scarcity of Timber and 
Fire Wood in thofe Countries, that no one has yet began any 
Plantation thereabouts, efpecially fince we have fo manylnftan- 
ces of Hills and Lands of the fame kind of Chalk in Berk/hire, 
Oxford/hire, Buckingham/hire, &c which are coverd with 
ftately Trees, as well for Timber as Fire Wood. We there 

find 
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find the Beech is natural to that kind of Soil; and in fbme Pla- 
ces the Englifh Chefnut thrives pretty well, and the Oak indiffe- 
rently j but the IVallnut rejoyces in that Soil, if it has any tole- 
rable Shelter. I would recommend therefore to fiich Gentlemen 
as have Eftates about Salisbury and New-Market , to take the 
Hills and Chalky Grounds of Berkfhire, &c. for their Example, 
and cultivate their Lands y which are of the fame kind, after the 
fame manner; Co that in time they might fave theExpence and 
Trouble which they are now at, in fending many Miles for their 
Firing and Timber. 

The Beech, which is a Lover of this Soil, grows much quick- 
er in it than in fbme Lands which are counted much richer, 
and is raifed from the Mafi without any difficulty, carrying this 
Conveniency along with it, that the Seed does not come up till 
the fecond Year; fb that upon the firfl: plowing of the Ground 
we may fbw the Beech-majt, and (bme kind of Grain at the fame 
time, and reap a profitable Crop of Corn before the young Beech 
appears, to bear the Expence we have been at in laying up the 
Ground. In twelve or fourteen Years we may begin to reap 
fome Advantage from this new fVood y by cutting and thinning 
fuch of it as is fit forFircing. If we had a hundred Acres plant- 
ed in this manner, we might cut about an eighth part at onetime, 
and at that rate have a continued Supply from Year to Year j the 
firft growing up by that time we have cut the laft; and the laft 
renewing it felf again by that time the other feven Parcels have 
had their fecond Cutting. 

The Englifh Chefnut is likewife a very profitable Tree,- and 
tho' I have already mention'd it in my New Improvements of 
Plantings dec. yet I cannot help taking notice of the extraordi- 
nary Bulk that Tree will grow to. Mr. Greening, a very inge- 
nious Nurfery Man at Brentford, tells me, that at the Seat of the 
Lord Dude at Tartworth in GloucefterJhire i there is now grow- 
ing an Englifh Chefnut t which he meafured, and found the 
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Girt fifty one Foot about, fix Foot above Ground; this Tree 
divides it (elf at the Crown into three Limbs, one of which he 
meafurcd twenty eight Foot and a half in the Girt, five Foot a- 
bovethe Crown of the Tree, which extraordinary Meafure of the 
Limb only, is almoft equal to the bigeft Oak in England. He 
obferved that the Soil was a (oft Clay, (bmewhat Loomy, and 
the Situation on the North- Weft Side of a Hill: This Tree, he 
tells me, was mentioned in a Book dedicated to King John, and 
was then ftiled the Great or Old Chefnut Tree at Tartworth; Co 
that it is fuppofed it muft be now above a thoufand Years old. 
At the fame Seat, near the Place where this wonderful Tree now 
grows, my Lord Ducie told him he lately cut down an Elm, 
out of whofe Limbs were made a hundred Pair of Stocks for Cart- 
Wheels, and whofe Body alone was fold for two and twenty 
Guineas upon the Spot ; from whence we may learn how much 
a Loomy Soil contributes to the Growth of Trees of this 
fort. 

In Marjhy wet Grounds the Ofier, Alder, and Arbeel, turn 
to good Account and may every one of them be raifed from 
Cuttings, or Truncheons fet in the Ground, (as I have directed in 
my Book of Gardening) even tho' it be covered two or three 
Foot deep with Water ; efpecially the Ofier and the Alder would 
in time, by the matting or entangling of their Roots, and con- 
tinued Fall of their Leaves, bring it to (o\it\ Ground ; but Water 
in fbme Cads is as profitable as the Land it felf, as I Jhall ob- 
ferve by and by ; in the mean time let me advife, that where 
Banks are neceflary to keep Land from the overflowing of adja- 
cent Rivers or Lakes, there is no way of making them Co folid 
and lading, as by backing them well with Stakes of Willows, 
which ftrike Root without any Trouble, and intermix with one 
another in fuch a manner, that in a few Years only they become 
as one Body. 

A a But 
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But 1 come now to (peak of FiJh^Ponds, and to mention feme 
Obfervations concerning the Number of Ftjh, which a certain 
Quantity of Water will maintain. It has been obferved, that 
every kind of Ftjh requires a certain Depth of Water to main- 
tain it'fclf in } the fmaller forts delighting and thriving in ftial- 
lowcr Waters than the greater ; and thefe Waters are more or 
lefs nouriming to fbme Ftjh, as they pafs through different Stra- 
ta, or Beds of Earthy every kind of Earth giving its Tm8mr» to 
the Waters paffing through it, or joining with it. The moft 
nouriming Waters for Carp, are fach as are found in Heathy 
Grounds, which arc commonly of a Sandy Soil; and if it is pof- 
iible to chufe the Situation of a Pond, it is counted much better 
to have it near the bottom of Htlls, that upon the Fall of great 
Rains may wafh down In/efts, and other n our i friable Matter in- 
to it; and if it could be contrived, the Water mould be always 
current through it; where this happens, the fame Fund of Wa- 
ter will maintain one third more of Ftjh than it would do, if tt 
was only a frill Water. In the making of a Pond, we ought to 
contrive, that it may have all degrees of Depth as far as fixFoot ; 
for if the Ftjh happen to breed in it, the young Fry or Spawn 
muft have (hallow Water to live and fwim in ; and the Spawn it 
fclf, while it is in the Egg, would be unfruitful, was it to lie in 
deep Water. Again, as the young Ftjh grow bigger, they 
change their Station more and more towards the Deep, till they 
become of a fit Size to breed and produce others. It is rarely 
known , that in a good breeding Pond the Ftjh ever come to be 
very large; for the Number of them become fb great, that they 
over-ftock the Water, and are ftraitned for Food. I have been 
told, that where the (hallowed part of a Pond is about two Foot 
in Water, that neither Catp, Pike, Tench, or Perch, will breed 
in it, becaufe it is too deep for the Spawn to hatch, if the Ftjh 
fhould be enclined to lay any, and in fuch Places an ingeni- 
ous Gentleman obferves the Ftjh grow very large, and thrive a- 

pace, 
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pace, if they were at firft rightly proportion^ to the Quantity of 
Water, and put in at a right Age. An Acre of Water ; he tells 
me, (if all the Parts of the Pond, one with another, meaiure 
three Foot deep) may well enough bear ninety Brace of Carps, 
which is about a Rod of Water to each Ftfh or elfe, as he ob- 
(erves, eighty Brace of Carps and twenty Brace of Tench, and fo 
in proportion for every ten Brace of Carp wanting, he allows 
twenty Brace of Tench. Thefe Ftfh, he fuppofes, delight to be 
together j and remarks, that the vtfeous Matter upon the Bodies 
of the Tench is often ferviceable to fuch Carp has nave by Acci- 
dent been wounded. It is found by Experience, that both theft 
Kinds oSFifh thrive much better in old Ponds, than thofe that 
have been newly made ■, and he gives this Reafon for it, That 
in a Pond newly cut or dug, the Water is not all of one piece, 
or partaking of the fame Qualities, which it mud have diffident 
Time to draw from the Earth, and circulate through, or mix 
with every part alike of the Water -, for he holds it as a Max- 
im, that ff/b never thrive ifrhich have any Change of Water, 
after they are two Years old, and therefore always ftocks his 
Ponds with Store of the (econd Year. To experience this, he 
told me, that in one Pond he put in at the fame time Carps of the 
fecond Year, fomc of the fourth Year, and fbme of eight Years 
old, marking thole of the two laft Age : Five Years afterwards 
he drew the Pond, and found that the young Ftjh of the (econd 
Year were much larger than any of the others $ which happen'd, 
as I foppofe, for the fame Reafon that young Plants are more 
eafily tranfplanted, and thrive much better, than elder Plants 
that have ftood long enough in a Soil to be naturaliz'd to it; or 
that People, that have been bred up from their Infancy, and a 
long time breathed their Native Aire, growfickly upon changing 
it; jult lb does the changing of Ftfh from one Water to another 
alter th^k Conltitution. 'Tis likewife obfervable, that a Plan- 
tation of Trees too near a Pond is apt to infect the Water with 
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its falling Leaves ; but, on the other hand, Shelter is neceflary, 
and is much the beft, as it confifts of Herb* and Plants which 
naturally grow in the Waters, fiich as Water- Lillies, Pond- 
Weeds, and flags, which breed and afford a great Number of 
Jnfecls for the FtJJj to feed upon, and help to guard them from 
the too great Heats of the Sun ; but chiefly I am told thefe Weeds 
arc ufeful to Ptkes and Perch, and that they arc better fed ./'//ft, 
and much larger in fiich Ponds, than where they have only a 
naked Water. The Pike being a Ftjh of Prey, will admit of 
no tijb to abide with it but the Perch y and that only avoids the 
voracious Appetite of the Pike, by means of the thorny Ftms on 
its Back. In thefe Ponds however it is commonly practifed to 
fling in a Parcel of Roach for the Food of the Jacks ; and I 
knew a Gentleman, that thought it worth his while to ftock his 
Pike-Ponds with Frogs for the fame Ule. Thefe, as well as the 
Carp and Tench, may be fed with Blood and Bran mixt toge- 
ther, Rafpings of Bread, or the Entrails of Fowl or Sheep ; and 
if they are regularly ufed to be fed to this way, at a conftantHour 
and Place of the Pond, they will in amort time become undaunt- 
ed, and feed before us, which is all I fhall fay at this time rela- 
ting to Pond-Ftjh. 
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CHAP. XVI. 

Of the moji curious Gardens in Europe, (efpe- 
cially in Britain) and what may be learnt particu- 
larly from them ; with fome Remarks and Expe- 
riments relating to the Improvement of F r u i t - 
Trees and Flow.ers, never before made 
publick. 

BESIDES the innocent Diverfion which is found in a Gar- 
den, by cultivating many of the greateft Beauties of the 
Creation, Mankind may gain immediate Advantage, by reap- 
ing the Fruh of his Labours. The Health of the Body is more- 
over maintain'd or encouraged, if we give our helping Hand to- 
wards the propagating of Vegetables. A gentle Exercife in a 
frefli Air, where the Mind is engaged with variety of natural 
Obje&s, contributes to Content } and it is no new Obfervation, 
that the Trouble of the Mind wears and deftroys the Conftitttr 
tion even of the moft healthful Body. All kinds of Gardens con* 
tribute to Health but every one is not equally advantageous or 
profitable. There are Gardens of Grandeur and Recreation, 
liich as thole of the inimitable Ver fades, thofe at Marti ondTria* 
non, belonging to the King of France ; and in England, the 
Royal Gardens at Kenfmgton, regulated by Mr. Wife, afford as 
many agreeable Varieties as any in Europe, where the Situation 
is flat, and the Command of Water is wanting. The Gardens 
at Kenfmgton have not indeed the Extent of thofe which I men- 
tion in France, nor had the Director of them the Happincfc to 
make them all at onetime, but was content with giving now and 

then 
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. a Beauty as Occafion offer'd. The Irregularities which I remem- 
ber were in the Ground, when he took the laft part of them in 
hand, has particularly fignalized his Judgment; fb that we are 
led to an Imagination of the Beauties that would have appear'd 
in them, if they had (till been more irregular when he undertook 
tbem. 

The Royal Gardens at Hampton-Court \ under his Care and 
Dire&ion, are famous for die Variety of exotick Plants brought 
from moft Parts of the World, but more eipecially for the health- 
ful Condition of them, andexad Symetry in the difpofing them 
in their (evcral Confervatories j and it is here that we have Ex- 
ample of Orange-Trees bearing plenty of Fruit, in as great Per- 
fection as we can defire,. which furpaffes what I find to. Ver fades ; 
fo that we may judge how much the Skill of a Director is neccf- 
iary to contrive ana manage in fuch a Cafe ; for tho 1 the Trees 
at Ferfades are extraordinary large, and in great Numbers, they 
were without Fruit when I was there j Co that I cannot enough 
commend the Ingenuity of Mr. Archer, who is the prefent Ma- 
nager at Hampton-Court under Mr. Wife . 

The Verfatles Gardens, as they are of vaft Extent, and have 
coft fach Sums as perhaps no Country in Fur ope is worth; fb it 
would be of little U(e to defcribe their Particulars ; but in gene- 
ral we may fay this of them, that their Order and Contrivance 
has been as well Poetically as Mathematically ftudy'd, each re- 
fpecT^ve part has a juft Proportion with the Hiftory reprefented 
in Statues and Water which it contains ; fo that we never obferve 
too many, or too few Statues, or more or lefs Water than the I- 
magination can expect, and Co near Nature is the artful Contri- 
vance of thefe Gardens, that we are led with Expectation and 
Defire throughout the whole; but we mull ftill obfcrve, that in 
this Wonder of a Garden there is neither Grafs-work nor Gra- 
vel, nor the beautiful Ornaments of variegated Hollies, which is 
the Glory of the Engli/Jj Gardens. 

Was 
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Was I to give a particular Defcription of our Englifh Gardens 
for Plcafure, which the Curious, among our Nobility and Gen- 
try, have brought to Order ; a large Volume would not contain 
their Account. Some arc happy in their Situation forCaftades and 
Jet d'eaux ; others have their Beauties in agreeable Profpccte j and 
(6 likewife was I to defcribe the Gardens of Particulars in France^ 
we mould find them abound in natural Beauties, and only want- 
ing of thole Ornaments in which we exceed raoft other Parts of 
Europe, viz, Grafs, Gravel, and Variety of hardy Ever-greem. 
Again, the Gardens in Holland have very different Appearances 
and Modes from thofe in England and France, the Holland Gar- 
dens are not indeed without Water, but it is commonly (uch as is 
of no Ufe either for Water-works, or common Service to the 
Plants j for the Country is level, and the Canal Water commonly 
fait or brack im, fb that I have often feen Boat-loads of frem Wa- 
ter brought from a great Diftance ; but the Canals which en- 
compafs and bound the Gardens have a very good Effect, be- 
ing afliited with the Ornaments of China, and gilt Pots and Va- 
fes, with Statues, and Arbours or Cabinets of Latice Work, which 
together afford an agreeable Prolpect $ but Holland, no more 
than France, polTenes the Beauties of fine Grafs-Turf, or Gra- 
vel, or the Ornament of our Englifh Evergreens ; nor indeed is 
the Soil fo natural to molt Herbs of the Kttchen-Garden, as it is 
generally in England-, which one may eafily obferve, by^ompa- 
ring the Produce of one with the other j but for bulbous "Roots 
we find it to produce Wonders, which has given me occafion to 
confider the Nature of that Earth more particularly; it is com- 
pofed of fine Sea Sand, with a Mixture of Turf or peat Earth, 
which Jteems to be two Thirds of the former, and one of the lat- 
ter and the Benefit of this kind of Soil in propagating bulbous 
Roots, has made the Hollanders famous, efpecially in Tulips. 

Lately I have oblerv'd, that our Heath Grounds, wliich is 
mod like the Holland Soil, yields very good Saffron, and even 
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produces a better Crop than the Chalky Soil about Saffron fVal- 
den ; upon the latter, an Acre of Ground, in its full Strength, 
brings about twelve Pounds of Saffron in a Seafon ; but the Saf- 
fron Roots in the Heath Ground bring more Flowers, about one 
lixthpart. 'Tis to be noted, that all the Saffron Grounds are fubiedr, 
to be deftroy'd by Hares f and therefore areenclofed with Hurdles: 
And again, the fecond or third Years of planting thofe Roots 
give the grcateft Crops ; for they muft be feparatcd or tranfplant- 
ed after the third Year's bearing, or elfe they produce little. But 
to proceed. 

The profitable Gardens are of three Kinds; firft, thole culti- 
vated for Kttchen Ufes; fecondly, the Nurferies for Improve- 
ment of Timber, Fruit, 8cc. and thofe which are difpofed for 
theUfeofPhyfick, and arc the Seminaries and Nurferies of exotick 
Plants. 

The firft, which are Kitchen Gardens, and exceed all the other 
Gardens in Europe for wholefome Produce, and Variety of Herbs, 
are thofe at the Neat- Houfes near Tuttle-fields, Wejlmmfier, which 
abound in Salads, early Cucumbers, Collfflowers y Melons, fVinter 
A/par agus, and almoft every Herb fitting the Table; and I think 
there is no where fo good a School for a Kttchen Gardener as 
this Place ; tho' Batterfea affords the largeft natural Afparagus, 
and the earlieft Cabbages. Again, the Gardens about Ham- 
merfmith are as famous for Strawberries, Rasberries, Curt ants, 
Goosherries, and fiich like ; and if early Fruit is our Defire, Mr. 
Millet's at North-End, near the fame Place, affords us Cher- 
ries, Apricocks, and Curiofities of thofe Kinds, fome Months 
hefore the Natural Seafon. I could mention feveral particular 
Gardens about London, where I've found an Excellency in the Gar- 
deners belonging to them ; but as there are Accidents which 
happen every Day that may occafion the Removal of the Ar- 
tifts from thofe Places, it will be of little Ufe to name them in 
xhis Work, but rather take notice of the Famous among them 
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in fome other Trcatife, where 1 may have a better Opportunity 
of letting forth their fcveral Merits. 

The French in their Kitchen Gardens propagate Mujbraoms 
in large Quantities , and indeed about Paris the Gardens are 
chiefly employed in this way, fo that the Markets are plentiful- 
ly ftored with them at all Scafons in the Year ; and I have often 
wonder'd, that yet none of our E*$?tjh Gardeners take up that 
Bufmeis, coniroering the Profit which would accrue to them 
from fach an Undertaking: If they are ftiU without Knowledge 
of the Method of raifmg them, they may fee the Dire&ion in 
the fecond Chapter of this Work. For the reft of the French 
Kitchen Garden^ they have little more than Herhs far Soup 
and Salads, almoft like thofe in Holland. 

The next Degree of Gardens for Profit, are the Nurferies of 
Foreft-Timber and Fruit-Trees j the chief for the firft fort, are 
thofe about Ifilewortb, Tvthtenkam, and Brentford, which a- 
bound in thole neceflary and ufefol Commodities, Mi. Parker 
at Strand $n the Green, and Mr. Green of Brentford, raife year^ 
ly vaft Numbers of every kind of Tree which is proper for the 
Improvement of Land. Nor are the Gardeners of this Nation 
left curious in cultivating of Frnit-Trees j fo that I efteem the 
Collections we have now in England to exceed all the Nurferies 
in Europe, for profitable and ufefol Varieties ; particularly that 
curious Garden of Mr. Thomas Fancbtld at Hoxton, where I find 
the greateft Collection of frutu that I have yet leen, and fb re- 
gularly diipofed, both for Order in time of ripening and good 
pruning of the feveral Kinds, that I do not know any Perfon in 
Europe to excel him in that particular; and in other Things he 
is no lefs happy fn his Choice of fuch Curiofities, as a good 
Judgment and univerfal Correfpondence can procure. 

The curious Mr. Green at Brentford has alfo fignalized him- 
felf in the Culture of lame friths, and particularly the Pruning 
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ant) Ordering of Figs, which are by his Method much forwarder, 
and in greater Quantity than I obferve eliewhere in England; he 
has alio cultivated mFLfpaber the Bruxelles dbricots, which affords 
a profitable Crop; but yet in the moft perfect Gardens which I 
have obferv'd in England, I am furprifed that I have not found 
any Variety of Figs, exceeding the old Set of the Blue F/g, the 
Early White, the Long White, and one other Kind ; for if we 
pafe but over td France, we find at leaft fifty different forts of 
Figs, which afford as much Variety to the Tafte, zs the Peaches 
or Pears we have upon our Lifts. There is one Memorandum I 
cannot avoid inferring in this Place, relating to the different 
Kinds of Fruit, which at prefent croud the Nurferies; were we 
to take all the forts we have Names for, we mould defpife the 
greater part; and I believe, from what I have obferv'd abroad, 
that there are no better Fruits there than we have already among 
us, becauie I find little difference between the Lifts of our Nur- 
fories, and the French Lifts that are font over every Year from 
Orleans. For my own part, I have remarked, that in Devon- 
jhtre, Hereford/hire, .and fome other Parts of England, the 
Seedling Plants rais'd from the /f<»rji£/x of Pears, Apples, &c. con- 
tinually afford Varieties of Fruit, very different from what we 
gather from thofe Plants we had the Seed from. My curious 
Priend, Samuel Reynard/on, Efq; of Hillingdon, near Uxbridge, 
has likewife railed feveral new Kinds of Peaches and Grapes from 
the Stones or Kernels ; fo that I foe little Neceflity for feeking 
out Varieties of Fruits in foreign Countries. 

The third fort of profitable Garden is the Phyfick Garden, 
where, befides the Colle&ion of Herbs ufed in Medicine, we 
commonly find fome Variety of fuch exotick Rarities from the 
hotter Climates, as afford the Curious lufficient matter of Admi- 
ration. The firft Garden of this kind that I have yet fcen, is 
.that at Amflerd(jn> which ahho' it is not of great Extent, yet 
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it affords the greateft Choice of valuable Herbs and P/anis, a- 
greeable to its Defign, of any Garden in Europe. The Me- 
thod of it is the Gaffing of Plants in feveral Beds appointed for 
that purpofe ; upon which, the famous Profeflbrs, Drs. ComelHn 
and k/ryjh y read to the Citizens twice every Week ,• the ftrfV, 
upon thole which are Exotick, and the tatter on the Domcfiicte* 
The Governours of this Garden are the Chiefs of the City, who 
have a Delight in making it a Nurfery of fuch Plants, as the 
Trade of their Country will give them leave to tranfport from 
the Eafi to the Wefi Indies. An Inftance of which is, that in 
the Year 1714, when I was there, they rais'd a confiderable 
Number of Coffee Trees from Seeds, which ripen'd at Amfterdam 
upon two Plants that they firft fent from Africa to Batavia, 
and from thence to Holland; from whence they transported 
them to Surinam and Curafau, iuppofing they might one Day 
bring forth profitable Crops that would yield Advantage to their 
Country; for thefe Places are fb fituate, that the Voyage to them 
is not a fourth of that to the Eafi Indies, or a third to the Afri- 
can Coaflr, where Coffee grows : and if ever the Dutch mould 
lofe the Eaftern Coffee Trade, or their Eafi Indian Plantations, 
I expect that Drug will be chiefly brought to us from the Wefi 
Indies, where the Hollanders have planted it. 'Tis to the Am- 
fierdam Phyfick Garden I owe the greateft Part of that Col- 
lection of Curiofities which I onoeglory'd in ; and to judge from 
what Gardens I have feen in Europe of this Order, I muft do the 
Amfterdam Garden the Juftice to own, that it exceeds all others 
in Variety of Curious and Ufeful Plants, from every Quarter of, 
the World. 

The next to the Amfierdam Garden, is the Royal Garden at 
Paris, where we may obferve the Medicinal Plants ranged in 
exact Order, by the learned Dr. Antoine dejuj/teu, the King's 
Profeflbr of Botany. We find there likewife a good Colledion 
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of Exouck Curiofities difpofed after a good manner, and mana- 
ged with excellent Skiil ; from whence f likewife drew feveral 
Plants that had not been lien before in England. 

The Phyfick Garden at Leyden is what we may admire in 
the next place, for its good Order, and Variety of foreign 
Plants, utuier the Direction of the celebrated Dr. Baorbave. It 
is here 1 have found the ereateft Quantity of that extraordinary 
Je/punine of Arabia, whofe flowers excel ail others in their 
Odour. 

Among the Foreign Phyfick Gardens, I might yet mention 
that at Pi/a in Italy, and the -Gardens at Florence belonging to 
the Grand Duke of Tufcany; from whence, by his Royal High- 
nefc's Direction, I have receiv'd valuable Prefents of choice 
Plants, rarely to be found in other European Gardens. 

In Britain, our regular Phyfick Gardens are not ahove three in 
. .number ,- the beft of which is that at Chelfea, belonging to the 
Company of London Apothecaries where we may obferve a 
•great Variety of fuch Plants, as are ufefol and entertaining to 
the Curious, as well Exoticks as DomtJHcks: And after this, the 
Phyfick Garden at Oxford takes place in Reputation, from the 
Skill of the late learned Profeffor Mr. Jacob Bobart, who had 
the Management of it. The Phyfick Garden at Edinburgh, ac- 
cording to the Account I have of it, is valuable for the Col- 
lection of ufisfol Plants in Medicine ; but I doubt the Climate in 
that Country is hardly generous enough to encourage the Growth, 
of fuch Plants as are Natives of the warmer Parts of the 
World. 

To thefe we may add the curious Gardens of Particulars, 
which are famous for their Varieties of valuable Plants; the 
Chief of which in England ' are thofe at Badminton, whofe Ra- 
rities were collected by that incomparable Lady the Dutchefc of 
Beaufort. The -Gardens belonging : to Samuel Reynardfon, E(q ; 
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at Hdl'ntdon, near Uxhridgei and the Collection at Mttcham, 
railed by Mr. Da Bois^ and at Cbeame in Surrey, by the 
Care and Skill of that excellent Flowrift the Honourable Lnmley 
Lloyd, D. D. with which we muft alfo mention that numerous 
Collection made by the ingenious Mr. Thv. batrchtld at Hoxton, 
from every one I have yet named, both at home and a- 
broad. 

This is the Sum of our Engli/b Gardens for Curiofity, not to 
mention my own Collection, which, with more than ten Years 
Pains and Expence I got together ; which is enough to fopport 
the Spirit of Botany, and to which every Lover ot that Science 
ought to addreft himielf, for his Satisfaction in the Knowledge 
of Plants. 

But to make good the Title of this Chapter, I come now to 
Ipeak of Print-Trees ^ and firft of all of the Orange, which this 
Year my worthy Friend Mr. Cartes of Putney has treated in a 
very particular manner, and has had that Succeis, that I have 
learnt it is potfible to have a graffed Tree or Plant of that kind 
in five or fix Months, from the Seed or Kernel. I have obferVd 
in another Work, that the Seed of a Lemon will produce a Plant 
much more vigorous than that of an Orange, in the fame 
fpace of rime; and therefore the curious Gentleman above- 
named ufed Lemon Stocks, rather than thofe of Oranges; 
but not more than four Months from the Kernel, he cut 
the tender Stems of thefe Horizontally, about half an Inch 
above the Ear-Leaves, and Hit it down about half an Inch, as 
in the Figure,- and that his Defign might be agreeable to the 
Laws of Nature, he prepared Ctons of good bearing Trees, which 
were then tender in ftioot, and conformable to the Strength and 
Age of the Stock , lb as to anfwer the Bignefs of it j and prun- 
ing the Lower End Wedgc-wtfe, fiVd it in the prepared Stock, 
and tied it with Worfted, which takes little room, and is fiib- 
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fervient to Variety of Weather, by ftretching or {blinking, as the 
Air alters its Property ; over this Binding he puts a fmall Quan- 
tity of graffing Wax, and in a few Days the Stock and Cion are 
join'd, *ud become as much one Body as other Graffs and Gqns 
will do in two Months. As this will do in Orange-Trees, I doubt 
not but every other kind of Fruit may be as eafily propagated, 
and then we mould enjoy this Satisfaction, that where a Bud or 
Graff, in the common Cafe, is hard to be got, we could anfwer 
pur End as well by a tender growing Shoot. But the Excellency 
of this Difcovery feems to open a new Field of Knowledge, which 
I mail examine into hereafter. 

In the next place I come to enquire into the common Com- 
plaint of thofe Gentlemen, who wait with Impatience for the 
bearing of the Fruit-Trees they have planted j and for that Rea- 
fbn I have contrived a Method, which I think will be fatisfa&o- 
ry to them ; and whereby there is not any Month in the Year, 
in which they may not plant their Gardens, but efpecially their 
Walls, with any Fruits they defire, by which Means they will 
not only gain two or three Years time, but may even bring their 
Trees into their Gardens with Fruit upon them, and fb be fatis-r 
fled they poflefs the Varieties they defire. 

To do this, I have engaged fome Nurfery Men to provide 
a large Number of Boxes, whofe Frame and Sides may be taken 
to pieces at pleafiire, each of thefe Boxes to meafure eighteen 
Inches over, and as many in depth ; in thefe I advife a $et of 
Fruit-Trees to be planted, of the beft Kinds, and train'd up in 
the fame manner that we ule to thofe Trees which are planted a- 
gainft Walls, giving them their regular Pruning from time to 
time, and directing their Branches and Twigs in the Pofture 
they ought to lie upon Eff alters made of Arbour-poks: When 
thele Trees are brought to bear, we may tranfport them to any 
Diftance with their Cafes, without injuring them^ and be it at 
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what 5eafbn it will, they may be fet into the Ground at once, 
with their whole Clump of Earth, and without receiving any In- 
jury. In this Operation, Care muft be taken in taking off the Ca- 
fes, that the Clump of Earth is not crack'd or broken, lead the 
Air get in ; the Bottom-board therefore muft be interr'd with 
the Tree, and the remaining Parts of the Cafes may fervc a- 
gain. 

To conclude this Chapter : I recommend the raifing of all 
forts of Flowers from Seeds; and, I think, there can be no 
greater Motive to encourage our Gardeners to this Undertaking, 
than directing them to Dr. Lloyd's of Cheame, Mr. Dunklyn's 
at Clapham, and my Friends Mr. Greenhill at Mr. Hunt's in 
Putney, and Mr. Fair child, where they may obferve wonderful 
Collections of Flowers, viz. Ranuncules, Bulbofe Iris, &c. late* 
ly raifed from Seminaries difcreetly made by thofe Artifts. 

Explanation of the Plates relating to this Chapter. 

Fig. I. A Cion cut from a tender Shoot of the Orange-Tree, 
which is the youngefi Sprout that could be cut from thence. 

Fig. II. A young Lemon Plant in its firfi Growth, when the 
Ear-Leaves are upon it, agreeable to the Age, Strength, and Big- 
nefs of the Graff. 

Fig. III. A Fruit-Tree planted in a Cafe, and trained up in 
Efpalier, fo that it may be planted aganft a Wall at any Seafon, 
even in Flower or Fruit, in the Situation we defire, without in- 
juring the Tree; deft grid for the Advantage of fuch as cannot 
plant their Gardens at their own time. In this Figure the Cafe 
is fo contrived, that it may upon this Occafion be taken to pieces, 
and returned to the Place it came from, without doing Hurt to 
the Plant. 
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C H A P. XVII. 

Of Vi N es, ffe Metbodof Pruning them \ <wjth 
fome proper Hints fir fuch as delight in raifing 

forward Fruits. 

■ 

ALT HO' I have treated of the Culture of fines in another 
Work; the Opportunities I have had face of making 
Obfcrvations on the Management of vines in France, gives me 
Occafion to mention fome Improvements which are pleafant and 
profitable, and may greatly forward the Ripening of that delici- 
ous Fruit in England. 

It is oWervable, that every Fsneyard in France chiefly de- 
pends on the Fruit produced by Annual Layers ; for the Fruits they 
bear are much larger, and ripe earlier, than what we find grow- 
ing upon the old Stocks, whofe greateft Ufe is to yield Branches 
for the Layers of another Year. This leads us to judge of 
the Method of managing our Wall Vines, and directs us to 
preferve the young Wood for the fake of large and good Fruit. 
It is therefore improper to build an high Wall for Fines, becaufe 
all old Wood fhoald he taken away, and the mod Vigorous of 
the young Shoots left at due Lengths for a Crop ; and in this 
cafe we muft have regard to the Subftance of the Wood we prc- 
forve: A Branch, for Example, whole Diameter is about half an 
Inch, may be left a Yard long ; a Branch of one third of an 
Inch in Thicknels, about two Foot; and fb in Proportion • and 
at the fame time, in convenient Places, two or three Buds mnft 
be kept to fupply Branches for the following Year. 

This 
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This Summer I confider'd further of the Method of rating 
Fines } and among many Experiments I made, I found one* 
which, I think, Hill be of extraordinary Ufe, by giving us that 
Satisfaction which we have long wanted, of planting Sets, or 
Cuttings of Fines, *ll the Summer Seafbn ; fo that where wc ate 
fure of a Grate we like, we may at any time propagate as 
many of that iort as we pleafe. 

In May, which is the Month when thofe Gardeners who have 
pruned unskilfully, are obliged to difmember their Fines of the 
crouding Branches, which begin to bud out, we may plant 
every Shoot they pull off with the fame Succefs that we are tiled 
to make Nurferies of 'em in November, December, or any df 
the Winter Months. In this Practice we muft covet the Part 
that is to be interr'd with common foft Soap j and from a Shoot 
thus managed, we are fure of a ftrong Plant before the colder 
Scaions reach us, as I have experienced. By this Method we 
learn two Things, firft, that Soap is of excellent Ufe to the Im- 
provement of the Growth of Vines; and in the next place, that 
we may gain a Year by this new Diicovery : And from the whole 
I gather thus much, that Soap is the beft Manure for Fines ifi 
general. 

I next come to defcribethoie Methods now in Uie for producing, 
of forward Fruits,by means of artificial Heats, (uch as CoaloiJVooq- 
Fires, or Horfe-litter. The firft is by building Ovens at cer- 
tain diftances at the Back of the Walls, and keeping them con- 
tinually warm, from January, till the Sun's Power is fu0icient 
of ft felf to maintain the Growth of the Plants growing againft 
fiich Walls, as it is now pra&is'd at his Grace the Duke of Rut- 
land's, at Belvoir Caftle, whereby the lateft Kinds of Grapes 
are commonly ripen'd about July, or Auguft; but in this Me- 
thod we muft likewife take notice, that during the cold Seafbn, 
when thefe Fruits are forced to moot unfeafbnably, the Plants 

C c muft 
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moft be cover'd with Glafles, to prevent the Injuries they might 
receive from Frofts. 

But the Method which Mr. Milkt takes to force Cherries, A- 
tricots, and fbme other Kinds of Fruit, I take to be much the 
cheaper way, which is by building a Pale of five or /lx.Foot 
high, compofcd of Deal-boards an Inch thick, clofely jointed, 
on the South of which he nails his Trees; and about December 
lays a Coat of Horfe-Dung to the Back, about three Foot thick 
at the Bale, Hoping, to about a Foot and half at the Top, which 
for about fix Weeks flrikes a Warmth thro' the Boards, fb agreeable 
to Vegetation, that the Plant r bloffom and difoofe themlelves to 
bear h uit in great Abundance. Here I muftobferve, that when 
the Weather is moderate, he. gives them what Air he can, by 
properly opening the GlalTes which {land before them ; and that 
when the Litter at the Back of the Pale has loll Its Heat, he re- 
news it from time to time, till the Seafon becomes natural to 
the Growth of Trees. 

* 

Having given my Readers what I at firft propofed, viz. A 
Philofophical Account of fame Works of Nature, in the Mineral, 
Vegetable, and Animal Parts of the Creation, in as many In- 
flances as Time would admit for the riecelTary Experiments, &>c . 
I am now to inform them, that as this Eflay /hall give Satisfa- 
ction, and the Author receive Encouragement in his Underta- 
king, more of his Time (hall be employ'd towards carrying on 
a Work fo ufeful to Mankind, which, by degrees, may frame a 
general and compleat Body of Experimental Natural PhiJo- 
lophy. 
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I. HP HE Hiftory of Succulent Plants, containing the Aha, 
1 Ftcoids, (or Ftg-Marigolds) Totcb-Thifiles, Melon-Tbi- 
files, and fuch others as are not capable of an Hortus-Siccus % 
Engrav'd from the Originals on Copper-Plates with their De- 
fcriptions, and Manner of Culture. By R. Bradley, f . R.S. 

II. New Improvements of Planting and Gardening, both Phi- 
lofophical and Practical ; explaining the Motion of the Sap, and 
Generation of Plants : With other Ditcoverics never before made 
publick; for the Improvement of Forefi-Trees, Flower-Gardens, 
or Parterres; with a new Invention, whereby more Defigns of 
Garden Plants may be made in an Hour, than can be round in 
all the Books now extant. Likewife feveral rare Secrets for the 
Improvement of Fruit-Trees, Kitchen-Gardens, and Green-houfe 
Plants. To which is now added the Gentleman's and Gardener's 
Kalender. The whole Illuftrated with Copper-Plates. By R. 
Bradley, F. R. S. The Third Edition. 



In the Prefs, and Jpeedily will be Publifttd, 

III. A Philofophical Treat ife of Agriculture ; or, a new Me- 
thod of Cultivating and Increasing of all Ibrts of Trees, Shrubs, 
and Flowers ; being a very curious Work. Enrich'd with ufeful 
Secrets in Nature, for helping the Vegetation of all Ibrts of 
Trees and Plants, and for fertilizing the moft ftubborn Soils. By 
G. A. Agricola, M. D. and Dr. in Philofophy at Ratisbonne. 
Tranflated from the German ; with Remarks. Adorn'd with 
Cuts. The whole Revis'd and Compar'd with the Original: 
Together with a Preface confirming this new Method, By 
R. Bradley, F. R, S. 
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